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CONSERVATION OF THE PURITY OF SOILS 
IN CEREAL CROPPING 

THIS seems to be the day of ‘‘conserva- 
tion.’’ Having suddenly caught the idea 
that our natural resources are rapidly be- 
ing wasted through careless methods, and 
largely because of the intense desire of our 
people to accumulate riches, many of the 
best minds are concentrating their efforts 
toward husbanding natural resources. 
With the rapid increase in population and 
the numerous new desires which go with 
civilization the drain upon natural re- 
sources becomes apparent to every one. 
Almost every magazine and daily paper 
bears a message upon some new phase of 


‘conservation: As the conservation of hu- 


man health and energy, conservation of 
forests, mines and water power; and the 
essentials of soil fertility; and there are 
even those who are crying for the conser- 
vation of capital, perhaps not unwisely. 
The greatest asset of the human race is 
the earth and its products, and it is a view 
of the necessity of conserving a certain 
feature of crop productivity of the soil 
that I wish to bring before you. While we 
all talk freely of conservation, it must be 
recognized that there is no feature of it 
that is easy to carry out in a theoretically 
correct manner. Human interests and hu- 
man understandings are so diverse that 
what is fact to one man is theory to 
another. In dealing with so simple a mat- 
ter as the cropping of the soil to a particu- 
lar crop, it is only when a great majority 
of our best educated agriculturists agree 
upon a feature, that it seems possible to get 
it accepted by the farming public, and 
often then it is only a comparatively small 
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number that actually carry out the work 
in a manner sufficiently effective to demon- 
strate the worth of the method. 

Every man of normal mind honestly 
wishes the welfare of his race, and his na- 
tion in particular. It is nevertheless ap- 
parent that great difficulties must of neces- 
sity beset any attempt on the part of the 
state or the nation to conserve any one of 
its natural resources; for after all has been 
said, conservation is a biological problem. 
It is essentially impossible for the individ- 
ual to actually place the nation or society 
at large as first in importance as against 
the actual and apparent necessities of self 
and family. It is all the more difficult be- 
cause it is hard, because of the lack of 
facts, for the individual man to clearly dis- 
tinguish actual necessities of individual 
and family life from apparent necessities 
and the actually necessary steps in work 
from the useless. Thus the collective de- 
sires of society for conservation must al- 
ways meet strong opposition from individ- 
uals and classes of individuals. Any 
attempts to solve any of the great problems 
of the conservation or handling of re- 
sources which are possible of rapid devel- 
opment and exploitation, as, for example, 
the productivity of the new lands, meet 
with the difficulties which bear down on 
the individual and often even arouse an- 
tagonisms which are social and political. 

Every one seems willing to conserve any- 
thing save only that upon which his daily 
bread and immediate future to him seems 
most to rest. The needs of the individual 
and of the family are real and important. 
Those of society and the nation are more 
indistinctly real to the individual, though 
they are none the less real and eternally 
necessary to society. 

The individual longs for health, but, 
when diseased with an infectious disease, is 
apt to rebel when placed under the restric- 
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tions of quarantine, for that, in part, les- 
sens or curtails his hope of gaining an im- 
mediate livelihood for himself and family. 
The farmer places his available funds and 
labors into new lands, which to him repre- 
sent his immediate source of supplies, and 
instinctively must exert every effort to ex- 
ploit and develop those resources upon 
which he depends in what to him appears 
to be the most effective manner to serve his 
immediate wants. Thus arises the desire 
to crop rapidly and largely, if not well. 
This view of the case, considered calmly, is 
very apt to place each of us in a better 
attitude towards helping the individual 
farmer in his struggle with cropping con- 
ditions. It is easy to say, ‘‘Oh, the farmers 
are an ignorant lot.’’ ‘‘They sow one crop 
continually on the same land.’’ ‘‘They do 
not rotate.’’ ‘‘They do not make proper 
use of available fertilizers, suitable for 
plant growth,’’ ete., but there are few mem- 
bers of this congress who do not realize 
that the science of cropping is not yet a 
very definite one, and if it were, and we 
should expect each farmer to understand it 
for the five or six necessary crops to be 
grown on his land, that we are asking him 
to understand principles of far more deli- 
eate and scientific nature than could now 
be expected of the lawyer, doctor, banker 
or other professional man. 

We must also realize that many theories 
of agriculture which are by us recognized 
as correct in principle quite often fail to 
give results in practise. It thus behooves 
us as investigators to search for details 
which will explain many of the contradic- 
tory results obtained in our general crop- 
ping methods. That the methods of the 
individual farmer are quite generally op- 
posed to the real needs of society, and are 
often greatly to his own disadvantage, I 
believe gives the real foundation for the 
true doctrines of soil conservation and 
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makes it clear that the true and safe route 
for the conservation of the natural re- 
sources of the soil rests in proper enlighten- 
ment as to the nature of the resources con- 
cerned and of the nature of the first causes 
which tend to destroy or cause deteriora- 
tion in them. It is better to educate in 
cleanliness of person and premises than to 
set up quarantine against infection. It is 
better through force of education, or if 
necessary through education by lawful 
procedure, to force or bring about the 
cleaning up of underbrush in the spring 
than to have to fight destructive forest 
fires in August, or to waste time scolding 
corporations who as individuals do not 
know a sick tree from a ripe one. Preven- 
tion is the most effective force whether we 
think of controlling criminals or of amelio- 
ration of crops. So it is that our province 
as educators, especially with reference to 
conservation of the cropping powers of the 
land, is to so go into detail of explanation 
and demonstration of the causes of im- 
provement or deterioration in crops that 
the individual farmer shall be able to 
understand the processes which are really 
necessary for his welfare, showing each 
worker wherein his methods are really ef- 
fective in satisfying his needs, and wherein 
detrimental, both to himself and to society. 
If our methods of conserving the crop-pro- 
ducing powers of the soil are to be ac- 
cepted, we must show that the methods 
proposed meet the needs of the individual 
farmer as well as of posterity so clearly 
that he can not be confused. If we can do 
this each individual worker will at once 
become an enthusiastic soil conservation- 
ist. If we can not do this, we can not ex- 
pect it. Even then greed may make social 
criminals of some whose work is dependent 
upon the farmer, but the number of such 
will lessen rapidly under the educational 
forces of properly constructed laws. Even 
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though seed dealers know that poor qual- 
ities of diseased seed and seed of mixed 
variety are very destructive to the inter- 
ests of the farmer, and hence directly de- 
structive to their own interests, yet most 
so-called seedsmen handle seeds much as a 
lumber yard handles coal or wood. Then 
there is the elevator man whose whole busi- 
ness interests are wrapped up in the suc- 
cesses of the work of the cereal crop pro- 
ducers, who yet buys seed from several 
farmers, mixes and spoils the whole lot, 
then sells it back to a new lot of farmers, 
making good returns from each transaction. 
Knowing this, one can understand why it 
is difficult for an individual operator or a 
number of them in cooperation to appreci- 
ate the point that it would be to their di- 
rect interest to sell, if they are to sell seed 
at all, only seed of reasonably pure, un- 
mixed type. In both of which cases a well- 
worded seed law properly administered 
should prove of great benefit to all con- 
cerned and effectively educational. 

The unnecessary waste in the exploita- 
tion of our mines and the rapid despoila- 
tion of the forest resources has aroused the 
nation, the work on the forests especially, 
because trees are big and beautiful and 
noticeably necessary to the very life of our 
nation, and the damage done to society by 
their destruction is at once apparent. Fur- 
ther, those of us who know the great value 
of phosphates in the production of seed 
grain can hardly do less than lament the 
rapidity with which these beds of valuable 
material are being mined and shipped 
abroad at but a trifle of their real value to 
the nation. We deplore this sort of loss 
because readily observable, but the same 
sort of greed for temporary gain in associa- 
tion with ignorance is depleting many 
other natural resources, among which most 
notable and far reaching is the first rapid 
depletion of the cereal crop producing ca- 
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pacity of the virgin soils, through unsani- 
tary methods of handling the soil, the crop 
and the seed. It may be a comparatively 
new thought, but as I see it, there is no one 
factor affecting cropping results to so great 
loss of national wealth as the disease factor 
in the soil, and no one feature of cereal 
agriculture is so poorly understood and so 
much neglected. It is becoming common to 
term the farmer, and especially those who 
are farming in a large way ‘‘soil robbers.”’ 
This is perhaps all right if we wish to 
shock them so that they may take notice 
while we call their attention to methods by 
which, if they follow them they may better 
their results and escape unjust criticism. 
But not all such men are intentionally ‘‘soil 
robbers.’’ I have had the opportunity of 
meeting many wheat raisers, cereal crop- 
pers, who to my knowledge have more or 
less constantly followed the best advice 
available in cropping methods, at times 
with success and at times with indifferent 
success. Many are ignorantly soil spoilers 
and ‘‘erop deteriorators.’’ It is to this 
phase of crop deterioration by soil contam- 
ination rather than to chemical depletion 
that I wish to especially call attention. 

I recommend both our trained agricul- 
turists and the farmer to look for help from 
a careful consideration of soil sanitation 
or, if you will, from proper conservation 
of the purity of the soil. I consider it par- 
ticularly important that this question 
should be brought before this congress, for 
this meeting is located at a point west of 
the center of the last great virgin soil 
areas of this country. And because, while 
I recognize the great good that is done by 
the advocates of the conservation of the 
chemical qualities of the soil and still re- 
main a strong advocate of the importance 
of that feature, I feel that we have fol- 
lowed it so persistently as to lose sight 
of other features which have vitiated 
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many of the conclusions which have been 
drawn. When soil fertility is removed by 
persistent or constant cropping there must 
be some means provided for a reasonable 
replacing of the same; and crop rotation, 
as such, has been proved to be a matter 
essential to cereal agriculture. I believe, 
however, that the emphasis as to the cause 
of the necessity of crop rotation has not 
always been placed wholly in the right 
place. We have paid too little attention to 
physical or mechanical texture of the soil 
and too slight attention to cultivation 
methods as such, and no attention what- 
ever to the sanitary condition of the soil. 
We have continued to tell the farmer that 
he must rotate because his methods of crop- 
ping are removing the nitrogen, humus 
and other essential features of the soil, ap- 
parently forgetting, although we all know, 
that a rotation is only another way of get- 
ting more of these elements out of the 
ground. We all agree in recommending 
stock as essential, apparently forgetting, 
although we all know, that that too is a 
condensed manner of getting rid of the so- 
ealled fertility of the soil. 

So, if it had not been for the biologist 
demonstrating that the experience of many 
farmers in replenishing soil nitrogen 
through the use of legumes is a fact of 
plant life possible of intelligent control, 
our theories of crop rotation would at this 
time be in a sorry plight indeed, so far as 
proving the worth of them from a chemical 
standpoint alone. However, this problem 
of the conservation of nitrogen is now 4 
settled one so far as common knowledge is 
concerned, and even the question of the 
conservation of the phosphates may rest 10 
nothing more than the problem of equ! 
table distribution of the world’s supply. 
These fertilizers are based on substances 
that can not well get away. Though fer- 
tilizer experiments are as old as agricul- 
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ture and have been for the last century 
most carefully and elaborately planned, 
the best that we can say for the use of arti- 
ficial fertilizers is that, as agriculturists, 
we are agreed that if we know the chemical 
make up of a particular soil it is possible 
to considerably enhance the cereal crop. 
However, regardless of all the extensive 
experiments, I think you will agree with 
me that it is not possible to state a plan 
purely of the nature of soil fertilization 
that will hold with any regularity as to the 
results on the crop for any extended area 
of soil for any long period of years. This 
is saying that the fertilizer question itself 
largely remains an experiment in spite of 
our best effort and that each farmer must 
largely learn what to do for himself, which 
is expecting much. 

It is evident from studying the best and 
most extensive of these various fertilizer 
experiments that aside from soil texture 
and aside from differences in climate and 
variation in atmospheric conditions dur- 
ing different seasons there have been other 
unknown causes which have largely vitiated 
conclusions which may be drawn. This is 
equally true as to conclusions which may 
be drawn from long lines of carefully 
planned crop rotation experiments. It is 
one of these constant interfering influences 
which I wish to bring to your considera- 
tion, namely, the introduction of parasitic 
organisms which persist in the soil and 
seed, eventually bringing about soil sick- 
ness, such as has been recognized for cot- 
ton, melons, potatoes and many garden 
vegetables, alfalfa, clover and for flax. 
After extended experience with cereal 
crops of North Dakota and a rather close 
observation of them in various parts of this 
country, and of Europe, and from carefully 
conducted experiments extending over a 
period of twenty years directed upon the 
soil and the crop, I am convinced that such 
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parasitic interferences with crop produc- 
tivity constitutes one of the chief causes of 
the deterioration in quality and of yields 
of wheat, oats, barley and flax. Further, I 
would affirm, recognizing as I do that it is 
possible to so crop the soil as to withdraw 
chemical elements necessary to a complete 
normal yield, that, in most cases, especially 
in the northwest, this has not been done with 
regard to cereal crops, and particularly 
is this true of practically the entire area 
for Minnesota and the Dakotas. I know 
that the chemists and agriculturists have 
reasoned, from field tests with fertilizers 
and from laboratory analyses upon soil 
and seed, that chemical depletion of the 
soil is the chief cause of such deterioration, 
but my experiments make it impossible for 
me to accept the conclusion. There are 
areas of North Dakota virgin soil, repre- 
sented by our school lands which yet re- 
main unplowed, surrounded by old wheat 
areas which have been cropped for a num- 
ber of years. These virgin lands when 
broken do not now, as when the prairies 
were first broken, produce wheat of num- 
ber one quality, but often wheat of even 
lower grade and quality than that of the 
old lands immediately adjacent. 

I know that in farmers’ institutes in the 
various cereal-producing states, many 
farmers have said something to the effect 
that there must be a ‘‘change in climate,’’ 
complaining that they no longer are able 
to produce wheat of the quality once pro- 
duced, although they now work the land 
much more carefully, having better ma- 
chinery. Some of them practise essentially 
all of the doctrines of the experiment sta- 
tions and farmers’ institute workers, and 
yet reap only low-grade grain for their 
trouble. I know that these questions have 
usually been answered by saying, ‘‘You 
ean not expect to continue reaping grain 
of high quality.’’ ‘‘Your constant meth- 
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ods of cropping have deteriorated your 
soil.” The questions usually run, ‘‘ What 
has happened to the soil?’’ ‘‘ You have less- 
ened the nitrogen.’’ ‘‘You have changed 
the humus condition,’’ or ‘‘You have 
withdrawn too much phosphates or pot- 
ash,’’ ete., as the case may be. The ques- 
tion then arises, ‘‘What shall we do?’’ 
The answer: ‘‘Rotate.’’ ‘‘Raise stock.’’ 
‘‘Plant corn.’’ ‘‘Cultivate.’’ ‘*Clear 
your fields from weeds.’’ ‘‘Select seed.’’ 
Yet many able farmers who are doing all 
these things reap 12} to 15 bushels of 
shrivelled wheat where once they took 25 
bushels to 30 bushels of 60- to 62-pound 
stuff. Such men tend to lose faith in our 
doctrine of conservation of the fertility of 
the soil and our doctrines of the necessity 
for crop rotation. Often the best rotation 
gives the most shrivelled grain and then, 
we as educators have been utterly at a loss 
to explain the cause unless we could at- 
tribute it to smut or rust, drought, rain, 
sunseald, ete. Indeed there are many Red 
River Valley farmers who will agree with 
me that when climatie conditions and soil 
conditions and harvesting conditions have 
been most propitious for the development 
of the wheat crop, often the yield has been 
of the most inferior type of seed. Though 
the bushels of grain and the tons of straw 
may be somewhat larger, the quality is so 
inferior as to be no longer in the class for 
which the northwestern wheat regions were 
once noted. 

I am glad, gentlemen of the congress, 
that I am not only able to call your atten- 
tion to these facts, which I think you ree- 
ognize as not overdrawn, but that I can 
name the causes so that any one of you 
who wishes to investigate can verify. Our 
older wheat soils are sick throughout or 
sick in large areas in exactly the same 
sense as certain cotton lands are sick with 
root-rots, in the same sense as certain 
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melon lands produce root-rot and blight, in 
the same sense as old potato lands which 
produce rot and scab, and in the same sense 
as the Germans recognized, when they 
spoke of flax being a bad crop to raise be- 
cause it produced ‘‘Bodenmuedigkeit,”’ 
“‘flax-sick’’ conditions. I am now able to 
recognize such wheat-sick areas and map 
them as well as I could four or five years 
ago for the flax-wilt disease. This map- 
ping of the sick areas can be done any time 
from the time the wheat plants first come 
out of the ground to the time the stubble 
is plowed in the fall. How many distinct 
parasitic organisms it takes to make a 
typical wheat-sick soil we can not yet af- 
firm, but our experiments are sufliciently 
extensive for us to state that at least five 
such parasites are persistent internally in 
most seed wheat, parasites which enter the 
seed before it is mature and are carried 
over to the next generation, and which are 
also, when once introduced into the soil, 
persistent there for a number of years fol- 
lowing the introduction, and which, ac- 
cording to variable weather conditions, 
methods of handling the soil, variation in 
the fertilization of the soil, ete., are able to 
do a greater or less amount of damage. 
They are so truly parasitic in structure 
that they persist in their destructive work 
in any type of soil and in any type of at- 
mospherie conditions in which the wheat 
plant ean really survive. They are so 
saprophytic in habits that they fruit freely 
on decaying roots and stubble, and thus 
are readily distributed from crop to crop 
and from field to field. They are so para- 
sitie that through their connection with the 
seed their distribution is made easy from 
field to field and from country to country, 
and I have found few samples of durum 
wheat and few samples of hard wheats or 
soft wheats, winter wheats, ryes or barleys 
that one or all of these wheat-destroying 


~ 
4 


OcToBER 21, 1910] 


parasites may not be obtained from the 
seed. Our survey covers every county in 
North Dakota and extends into Alberta 
and the wheat fields of Manitoba, Minne- 
sota, South Dakota, Washington and Cali- 
fornia and the winter wheat regions of 
Indiana, Kentucky, New York and the 
wheat regions of Ontario. The parasites 
have been found in seeds imported from 
Russia, Italy, France and Algiers, and 
have been taken from samples of straw and 
roots from almost every important wheat 
area of Minnesota or North Dakota. I am 
thus confident that I am not announcing a 
crop destruction feature of local nature. 

It is beyond the possibilities of this 
paper to detail the various lines of experi- 
ments by which these conclusions have 
been made necessary, but I may state that 
the three most destructive parasites, taken 
in their order, are one or more species of 
Helminthosporium, one or more species of 
Fusarium, the type of fungus which pro- 
duces wheat scab and flax-wilt, and one or 
more species of Colletotrichum. These are 
universal and effective on roots and leaves, 
stems and seed, and various species of 
Macrosporium and Alternaria are great 
blighters of seed and destructive both on 
the straw and on the grain, especially at 
germination time. Our experiments have 
gone so far that I may say that I can take 
any type of soil in North Dakota and 
Minnesota which will grow the hard spring 
wheats and from it raise either a typically 
diseased crop or plants of normal growth. 
The methods of doing this are too expen- 
sive for farm operations. They consist 
essentially in soil and seed sterilization, 
whether it is done by chemicals or by heat. 
We have conducted persistent cropping 
experiments for many different pure pedi- 
greed strains of wheat upon twenty-seven 
separate fertilizer plots, the strains of seed 
for all plots being the same at the begin- 
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ning of the experiment, after which each 
plot has raised its own seed. These fertil- 
izer experiments demonstrate clearly that 
in the absence of knowledge of the pres- 
ence of the diseases no one could draw 
any reliable conclusion as to what crop 
they might cause to develop in any partic- 
ular year. They do, however, demonstrate 
that various types of fertilizers have more 
or less effect upon the development of the 
diseases and of the crop, and that the me- 
chanical condition of the soil has much- to 
do with the development of both crop and 
diseases, and that whenever there is a 
tendency to check the development of the 
disease in the straw there is a tendency to 
produce plump seed. For example, the ad- 
dition of phosphates does not seem to do 
away with the actual presence of the para- 
sites in the soil, but it does enable the straw 
to ripen plump seed. The proper conclu- 
sion is not that the soil is necessarily defi- 
cient of phosphates, but that, the soil being 
infested with parasitic fungi, the addition 
of more phosphates tends to harden the 
straw in the same sense that a harsh dry 
atmosphere, such as some of you people are 
interested in, and such as North Dakota 
has suffered intensely from during the 
past season, tends to harden the straw and 
make plump wheat, though it does not of 
necessity mean a large number of bushels. 
I have this season seen fields that were so 
diseased with these root parasites that, in 
association with the drought, the wheat 
did not grow high enough to reach the 
sickle bar, and yet there was plump wheat 
from such sick plants. Whenever such 
sick areas received a reasonable shower or 
the soil was so cultivated as to conserve the 
moisture, there was an increase of bushels 
and a decrease of quality, due to shrivel- 
ling of the grains. The fungi are so 
constituted that they appreciate a highly 
vegetative type of straw, and when there is 
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an overbalanced supply of nitrogen plus 
moisture, they readily destroy such straw 
and the grain is proportionally shrivelled. 
They penetrate such straws rapidly and 
reach the seed at blossoming time and it is 
cut off from the mother plant and can not 
mature, even though in the straw there is 
left much unorganized plant food. Just 
in proportion as the fungi are capable of 
penetrating the straw the seed is deterio- 
rated. Straws will crinkle and fall down 
when attacked by these diseases in a man- 
ner very characteristic of crops on over- 
fertile or over-worked soils, even though 
there is a deficiency of moisture and of 
soil fertility, while the same pedigree of 
seed will stand strong and sturdy upon 
soil of much richer character with refer- 
ence to nitrogen and still produce plump 
seed in the absence of the fungi. These 
fungi are so common and persistent in 
their nature in the soils of the northwest 
that if any one of you will go out into the 
stubble of an ordinary field where the 
wheat grains were evenly distributed in 
the drill row and of proper thickness of 
planting, and if you find that a part of the 
plants stool well and a large percentage 
of them produce only single straws of more 
or less weakness and smallness of diameter, 
I can assure you that you will find the 
roots of those unstooled plants in a diseased 
condition, whether you pull them before 
heading or after the grain is cut (usually 
black-footed, creosote colored or gray to 
mouldy). Exceptions are so few as to 
prove the rule. These diseases are of such 
nature as to largely account for the off 
grades in grain, for I have found in wheat 
plants which are sufficiently affected for 
the parasites to reach the seed that the 
grain will be off color, and will be graded 
by the elevator men as bleached and blis- 
tered, ‘‘black-pointed,’’ ‘‘white-bellied,’’ 
ete., even though cured under canvas and 
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having suffered from no moisture effects 
whatever, either before or immediately fol- 
lowing harvest. 

One, and perhaps two, of the most de- 
structive of these parasites produce the ef- 
fects known as black point in durum 
wheat, a disease which is very promi- 
nent and becoming much more common of 
late years than when the grain was first 
imported into this country. Durum 
wheats, because of their peculiarity of 
straw, are able to produce plump wheat 
and yet carry diseases inside to such extent 
that 15 to 25 per cent. of properly har- 
vested and cured wheat will not germi- 
nate. These diseases, especially the Fusa- 
rium type, largely account for the low 
germination of durum wheats. This I 
have proven both by culture work and by 
infection. The Fusarium diseases and 
possibly alternarial diseases largely ac- 
count for the so-called ‘‘piebald’’ wheat 
or ‘‘white-bellied’’ wheat. I have previ- 
ously claimed that moisture after the for- 
mation or maturity of the berry was the 
chief cause of this trouble. Others, notably 
Professor Shutt, of Ontario, claim that 
the loss of humus and nitrogen, causing a 
fall in the proteid content of the berry, is 
the cause, but I find that with the presence 
of certain fungi and a certain amount of 
moisture the result is almost certain, while 
in the absence of the fungi and moisture 
there is no piebald wheat, regardless of the 
nitrogen content of the soil. 

All of these types of diseased grain 
breed true, that is, a diseased grain will 
carry the diseases to the soil, and if the 
seed can germinate and the young wheat 
plant can survive to the extent of produc- 
ing seed, and the weather conditions are 
just right for the growth of wheat, the dis- 
ease will be manifested in the seed of the 
progeny, and will persist in the soil so as 
to attack the following crop of wheat. 
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There are other features of marked in- 
terest which explain many of the common 
observations of cereal cropping. I can 
note only a few of these which might 
amount to an explanation of difficulties 
met with in our efforts at crop betterment 
and of the benefits which accrue from 
those methods which are recognized. 

Farmers have noticed that where fresh 
barnyard manures have been spread upon 
their soils preceding wheat, a compara- 
tively small amount has resulted in what 
they have called over fertility. My obser- 
vations and experiments show that this is 
not necessarily over fertility, but increased 
soil infection coming from the excess of 
fungi due to cultures developed in the old 
straw and manure made from bedding 
straw drawn from diseased fields. Such 
straw introduced on the newest land im- 
mediately results in the production of 
shrivelled grain and in general crop de- 
terioration in following years. In the case 
of flax my own experiments have been 
many times confirmed by the farmers. If 
barnyard manures which have been made 
by stock fed or bedded with flax straw are 
used, the soil may be ruined for the growth 
of flax by one application, even though no 
flax has ever been grown there before. 
This applies equally to wheat, barley and 
oats, when bedding made from sick straw 
of such crops is used, though apparently 
not so markedly destructive because of the 
fibrous method of rooting of these cereals. 

We have all observed and advocated that 
the best possible preparation of a soil for 
the production of either wheat or flax is 
that which comes from a properly culti- 
vated corn field, which is not again plowed 
before the grain is seeded, but which re- 
ceives only shallow or surface cultivation. 
We have all observed that the expected 
better yields do not always follow, and 
that instead of getting plump wheat or 
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good flax there may be much wilt in the 
flax or the wheat may not produce the big 
yield of plump grains. This in cases of 
wheat is analogous with the results on new 
lands, previously cited. There are two 
reasons why we may not of necessity ex- 
pect better results on the corn crop ground. 
If that be a small piece of ground sur- 
rounded by old wheat stubble lands, the 
drifting or blowing of the diseases from 
these lands throughout the season may 
readily keep the corn ground thoroughly 
infected, while the cultivation sets free a 
larger and more available food supply and 
the crop grows ranker and more succulent, 
only to be destroyed by its parasitic ene- 
mies. If the field be sufficiently large so 
as not to be thus injured by the surround- 
ing areas, or if there are no surrounding 
areas, the labor on that new well-worked 
land may be largely lost by the use of in- 
fected seed taken from old lands. 

It is a well-known fact that quack-grass 
(Agropyron repens) is the most destruc- 
tive weed known to cereal agriculture. It 
has been a wonder to most farmers and 
many experimenters why wheat is able to 
make so little progress against this weed 
even after the greatest efforts are made to 
prepare the seed bed. Usually we have as- 
sumed that the heavy rooting capacity of 
the quack-grass allows it to rapidly take 
charge of the ground, exhaust the moisture 
and thus overcome the cereals seeded over 
the quack-grass area. Our late observa- 
tions and cross inoculations convince us 
that the quack-grass has a great advantage 
over the cultivated wheat. Not uncom- 
monly the roots of the quack-grass, and es- 
pecially the heavy underground stocks, are 
thoroughly attacked by several of these 
wheat-destroying diseases which fruit 
freely upon the dead and dying under- 
ground masses of quack-grass. The young 
wheat plants placed over such a center of 
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diseased material can have little oppor- 
tunity to develop, being immediately at- 
tacked by the diseases and placed in com- 
petition with a much more vigorous plant. 

The power of such parasitic diseases and 
of such soil infection is illustrated in the 
ease of numerous garden crops, such as 
potatoes with potato scab, and cabbage 
with root-rot, asters with yellows or blight, 
but it is far more destructive on the field 
erops which produce seed than upon such 
heavy rooting plants. The history of the 
flax crop and its apparent necessary rela- 
tion to new lands well illustrates the point. 
Few people believe the flax crop possible 
of success in any other than approximately 
virgin soils. Only in the Netherlands 
under the most intensive farming has the 
flax crop remained a permanent one. In 
all other countries it is essentially a new 
land crop. One, two, three or four paying 
crops have been removed from new land 
and then the grower has ceased to handle 
the crop, whether or not he wished, as the 
yield no longer payed expenses on the 
work. 

These should be interesting facts to west- 
ern farmers who dislike to see one valuable 
crop in our rotation disappear, and espe- 
cially to know that during the last ten 
years the center of flax seed production 
has moved over 200 miles to the west. In- 
teresting not because it is coming your 
way but because it is going. Even the 
transitory tow mills can not keep up with 
the chase. Statistics prove that there is no 
exception to the rule so far as the growth 
of flax seed is concerned. It is diffieult to 
compile statistics from those available to 
show these facts, for, during the past ten 
years, the actual output of seed has tended 
to increase in North Dakota as a whole. It 
is only when we visit a shipping point and 
notice the land areas from which crop is no 
longer taken and those from which the 
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seed is now coming that we know the truth 
of the matter. While a particular shipping 
point may yet be sending out more flax 
seed than it did ten years ago, we find that 
the source of the seed is from new lands, 
and that the farmers are hauling it longer 
distances to the shipping point. However, 
many of the older points in the state well 
illustrate this feature when contrasted with 
the newer shipping stations. Thus, for ex- 
ample, in 1902 the eastern town of Buffalo 
shipped 1,326 tons, while in 1909 the ship- 
ment from the same elevators was 520 tons. 
The new town of Richardton shipped a 
few bushels of flax seed in 1905 and in 
1909 was shipping 814 tons of seed. Leeds 
in 1902 handled 5,075 tons of flax seed 
from one of its two lines of railway ele- 
vators, while the same set of elevators in 
1909 handled only 120 tons of seed in con- 
trast with Beach, a new station opened up 
for flax seed shipment in 1905, which 
handled 11,210 tons of seed in 1909. 
Devils Lake, Larimore, Cummings, Wahpe- 
ton, Landon, all originally great shipping 
points for flax seed in the eastern part of 
North Dakota, show records of practically 
no tonnage in 1909, while small towns such 
as Page, Hope, Stephen, surrounded by 
new lands, show shipments in 1909 exceed- 
ing 1,000 tons each. This is but the story 
of the transient nature of the flax crop as 
it now stands. The story not of its disap- 
pearance by lost fertility, but through dis- 
ease infection of the soil. 

It is interesting to know that many 
farmers have verified our conclusions that 
this disappearance of the crop is essen- 
tially unnecessary. Proper seed selection 
and seed disinfection associated with crop 
rotation will place the yield of flax seed 
always upon a profitable basis, the yield 
being considerably greater than anything 
that could be originally obtained. 

This brings me to the real point of my 
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paper, namely, that we have a problem of 
soil sanitation which is far greater in its 
bearings upon the world’s food supply and 
upon the principles of cereal cropping than 
any of the most enthusiastic plant pathol- 
ogists or any of the most able agronomists 
have ever anticipated. If I am right in the 
conclusions which I have here set forth, 
then we have a doctrine of hope for cereal 
agriculture rather than one of despair. I 
have outlined causes which account for 
many of the anomalies in the best con- 
ducted experiments in crop rotation and 
soil fertilization, and have indicated bear- 
ings and influences which are now more 
easily understood. 

If into your schoolroom, with its many 
children, there should come a patient af- 
flicted with infantile paralysis, or one with 
diphtheria, or one with small-pox, each of 
you would be thoroughly frightened. You 
may not have seen anything, but you have 
learned to believe the doctor when he says 
that the symptoms exhibited by these pa- 
tients are characteristic of infectious 
troubles and you say to the health officer, 
“This building must be closed and disin- 
fected.’” Why? Because you know, if 
you do not do so, that, however healthy and 
strong the children sent there may be, there 
will be some who suffer great misery ; some 
that are marked for life, some that are 
paralyzed and not a few who die. 

So it is with cereal cropping. Large 
areas of the world’s wheat fields are not 
depleted chemically, but rather contami- 
nated with many of the diseases that wheat 
is heir to, and a number of these diseases 
are transmissible in nearly related crops. 
In saying this I am placing before you an 
argument for crop rotation which any one 
of you can understand and such as any 
farmer can understand without the dis- 
couraging thought that he has, because of 
his ignorance, in a few short years, in some 


SCIENCE 


539 


cases one, two or three, destroyed his land 
by the removal of chemical elements. We 
all believe in crop rotation. Here is one of 
the reasons why it succeeds and a clear 
explanation why a properly planned series 
may fail. We believe in the conserving of 
fertility of the soil by the application of 
manure, and herein we have a clear ex- 
planation of the reasons why the applica- 
tion of manures sometimes is thoroughly 
destructive, and why under certain condi- 
tions it need not be destructive, why it 
is, for instance, that the processes of com- 
posting and the use of liquid manures by 
old-time gardeners and farmers do not 
go out of existence, regardless of the 
theories of those who wish to sell the ma- 
nure spreader. 

I am not an enemy of the manure 
spreader. It is a great labor-saving device, 
but I wish to say that unless it is used more 
intelligently than has usually been advo- 
cated in the northwest it may be placed as 
one of the most destructive agents now in 
use in cereal cropping through weed seed 
and disease dissemination. The manure 
spreader would still be a useful instru- 
ment if proper types of manure were 
spread on the right crop. We are all be- 
lievers that heavy weight seed is more ef- 
fective in crop production than light 
weight seed of the same pedigree. That 
has been pretty hard for one who believes 
in pedigree to understand; for the small 
amount of food which a parent seed can 
give the young plant, in most cases, is 
merely a start in the world. Here is the 
real explanation of the fact. 

Those of us who have been directly in- 
terested in the disinfection of cereal grains 
for planting purposes have long since be- 
come convinced that proper seed disinfec- 
tion greatly enhances the crop yield, even 
though the seed be number one, hard in 
quality, and though there be no smut 
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spores present for which disinfection was 
originally brought out. In North Dakota 
I have found that on the basis of a twenty 
bushel yield, number one hard seed, free 
from smut, disinfected with formaldehyde, 
may be expected to give, when planted on 
the same soil on the same day, from one 
and a half to four bushels per acre more 
than the same wheat not disinfected. For 
years I could not explain this any more 
than to say, ‘‘It is possible that formalde- 
hyde may act as a stimulant to the young 
plant, or that it is possible that it may de- 
stroy other fungi such as bacteria, yeasts 
and moulds, ete. I now know that the 
spores of these soil and root diseases may 
often be present on the exterior of such 
seed, and thus we have a clear explanation 
and reason why all seed should be disin- 
fected every year, regardless of the pres- 
ence or absence of smut. 

As previously indicated, the idea of con- 
serving the fertility of the soil seems to be 
as old as agriculture, but the study of the 
soils from the standpoint of the health of 
the cropping plant as viewed from physical 
and mechanical texture and its disease- 
bearing features, are matters which have 
had much too slight attention. Overlook- 
ing them, we have not been able to explain 
the conflicting results obtained by our best 
theories or methods of cropping. We have 
had our thoughts centered on the possible 
loss or depletion of fertility and upon the 
possible unbalancing of the food ratio as 
represented in eleven to fourteen chemical 
elements, and although we have known 
well that a plant can use up essentially 
every bit of an available plant food before 
deterioration becomes apparent in its 
growth qualities, we have blindly assumed 
that many soils which from their texture 
and age should be thoroughly fertile, are 
nevertheless depleted in their food supply. 
We have paid too little attention to the 
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life of the plant itself and to biological 
features connected therewith, and to the 
needs of adapting our cultivation methods 
to the actual physiological processes of the 
plant that it may not sicken and become so 
weak as to fall an easy prey to its enemies. 

Just at this point, I may say that these 
root diseases are of such nature, whether 
we speak of flax or wheat, that certain va- 
rieties and strains of the crops may be 
recognized as markedly resistant, and that 
even the common crop may resist to such 
extent as to produce a reasonable yield on 
a normal year. Yet through any untoward 
condition, such as the bites of insects, or 
injuries due to dry air coming in contact 
with the roots in a loosely prepared seed 
bed, or due to the weakening effects of 
poor drainage, the individual plants and 
the average of the crop may fall a ready 
prey to the disease-producing organisms. 
These organisms are not only parasites in 
their ability to attack young growing 
plants, but they are rather more sapro- 
phytes than parasites in the sense that 
whenever a plant tends to sicken and die 
they readily attack and overcome it, so 
that poor drainage and drought, heat, 
frost and insect depredations, greatly facil- 
itate the destruction occasioned. 

It is my belief that these soil and seed 
diseases, especially of wheat, flax and oats, 
have broken many a hope for a large crop, 
and have vitiated the conclusions drawn 
from many well-planned schemes of crop- 
ping. 

What has this to do with the dry land 
farming? As previously indicated, there 
are great areas of this country that have 
been contaminated with cereal diseases. 
The methods of constant cropping, care- 
less selection of seed, lack of seed disinfec- 
tion, and the lack of proper preparation of 
the seed bed so as to properly firm it down 
and thus insure that the fine roots shall 
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always be in contact with sufficient mois- 
ture to allow them to make a normal, 
sturdy growth, have gone on in such a 
careless manner as to greatly reduce the 
wheat yields of all countries wherever such 
cropping has been practised upon a large 
seale such as is known in the new lands of 
the northwest. Where this contamination 
of soil has occurred the loss of the flax 
crop has been unavoidable, and profitable 
wheat raising has only been continued 
under intensified farming conditions. My 
belief is that we must yet be able to pro- 
duce the bread of the world by the use of 
extensive machinery and upon extensive 
plans, such as is yet being carried on in 
the new lands of the west. I have set forth 
the reasons why this can not be done un- 
less we recognize this question of soil sani- 
tation, or, if you will, the necessity of con- 
serving the virgin purity of the land. I 
am, however, confident that with the 
proper understanding of the methods 
which are now known for selecting seed, 
disinfecting seed, rotating crops and per- 
fecting the seed bed there should be 
no necessity of growing wheat upon the 
costly lands now under intensified farming 
systems, and that there is no immediate 
necessity of abandoning the cropping to 
cereals on the large plan which is char- 
acteristic of the northwest. I believe 
firmly, however, if we do not thus rec- 
ognize this matter of the necessity of soil 
sanitation, soil disinfection by means of 
proper cultivation, and well-planned series 
of crop rotation, that, no matter how fer- 
tile the soil of one of your western valleys 
may be, no distant year will see your crop 
fall very close to the world average for 
that particular cereal. 

This message, if so it may be called, has 
also a direct bearing upon matters in which 
you are interested which I think you will 
thoroughly appreciate. Those of you who 
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are directly interested in dry land farming 
may expect these diseases to be less effect- 
ive under dry farming conditions than 
under the old-line cropping methods. For 
the dry farming methods and the dry at- 
mospheric conditions are just such as tend 
to keep such cereal organisms in best con- 
trol. If, however, you wilfully spread dis- 
eases upon your lands through infected 
seed and through infected fresh, uncom- 
posted manures, if you wilfully neglect to 
rotate and if you fail to properly aerate 
and firm down the seed bed, you may ex- 
pect these destructive cereal diseases to 
take their annual quota from your crop, 
and that the crop depletion will increase 
with the years. There seems to be no ex- 
ception to the common observation that the 
living can not thrive in contact with the 
dead of the same species. 

If, on the other hand, you declare for 
eareful seed selection in all cases, careful 
seed disinfection at all times, the formation 
of a well-aerated but compacted seed bed, 
and for as extensive a rotation of crops of 
as wide-spread character as possible, you 
of the new dry land regions of the west 
have the greatest possible opportunity to 
prove to the world that it is not necessary 
to lose a crop of such importance as lin- 
seed from among your rotations, nor is it 
necessary that your wheat yields should 
fall from the now promising ones of thirty 
to sixty bushels per acre to the general 
average of twelve to fifteen. 


H. L. 


Nortu DAKoTa AGRICULTURAL COLLEGE, 
September 20, 1910 


THE FOURTH CONFERENCE OF THE INTER- 
NATIONAL UNION FOR COOPERATION 
IN SOLAR RESEARCH 

Tue main party of delegates to the fourth 
Conference of the International Union for 
Cooperation in Solar Research arrived in 
Pasadena on August 28. On the following 
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morning the laboratory, shops and offices of 
the Mount Wilson Solar Observatory were 
inspected. In the afternoon the members and 
their friends were entertained at a garden 
party given by Mr. and Mrs. Hale at their 
home. On Tuesday the ascent of Mount Wil- 
son was made, by some in carriages via the 
Mount Wilson Toll Road from Pasadena, by 
others on saddle animals from Sierra Madre. 
Including the staff of the Mount Wilson Ob- 
servatory, the entire party making the ascent 
numbered about one hundred. Forty-two 
delegates from abroad, representing ten differ- 
ent nations, were present. 

The sessions of the conference were held in 
the museum building of the observatory on 
the mornings of August 31, September 1 and 
September 2, with an afternoon session on the 
last day. The afternoons were for the most 
part given up to committee meetings and an 
inspection of the equipment of the obser- 
vatory. 

Professor Pickering occupied the chair at 
the session of the first day, Professors Camp- 
bell and Frost on the second and third days, 
respectively. 

In his opening address Professor Hale con- 
sidered the following salient points: 

1. Emphasis of the union’s function as a 
stimulator of research. 

2. Benefits of formal cooperation as shown 
in the adoption of standards of wave-length. 

3. Sun-spot spectrum map. 

4. Description of the 150-foot tower tele- 
scope of the Solar Observatory and its equip- 
ment, when used for spectrographic observa- 
tions and as a spectroheliograph. 

5. The observation and interpretation of 
various groups of phenomena observed in sun- 
spots and in their spectra: sun-spot lines ap- 
pearing as triplets or as quadruplets; lines 
asymmetrical in intensity or in separation; 
variations of intensity of magnetic field as 
shown in lines of the same and of different 
elements; apparent rotation of plane of polar- 
ization of the light by its passage through the 
spot vapors; methods of mapping the magnetic 
field in and around spots; unipolar, bipolar 
and multipolar vortices around spots. 
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6. Cooperative work—(a) with spectrohelio- 
graphs, and the importance of the Ha line for 
this work; (b) in connection with eclipse ex- 
peditions. 

The remainder of the first session was occu- 
pied by the presentation and discussion of the 
reports of the executive committee and of the 
committee on wave-lengths. 

Professor Kayser presented the last-named 
report. The following recommendations were 
incorporated in it and were separately adopted 
by the conference: 

1. In the region of the spectrum, in which 
three independent measurements by the inter- 
ferometer method of the lines of the iron are 
are available, 7. e., between A4282 and \6494, 
the arithmetical mean of the three measure- 
ments shall be adopted as definite interna- 
tional standards of second order, provided 
there is sufficient agreement between them. 

2. The committee be given authority to pub- 
lish these standards as soon as possible. 

3. For the part of the spectrum in the neigh- 
borhood of \5800, where the number and char- 
acter of the iron lines is not satisfactory, the 
committee propose the use of barium lines as 
additional standards. 

4. The laboratories or observatories possess- 
ing first-rate concave gratings are invited to 
determine by interpolation as soon as possible 
standards of the third order in the spectrum 
of the iron-are within the above range of 
spectrum e., \4282 to \6494). 

5. The measurement of standards of the sec- 
ond order shall be extended to shorter and 
longer wave-lengths, and the arithmetical 
mean of three independent determinations 
shall be adopted as secondary standards. 

6. Standards of the third order shall then 

be obtained from them in the manner indi- 
cated. 
7. The above system of standards shall be 
called the international system, the unit on 
which it is based being called the interna- 
tional unit (I. U.) as defined by the confer- 
ence of 1907. 

8. It is very desirable that in different labo- 
ratories possessing concave gratings of the 
first quality photographs of arc, spark and 
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solar spectrum and new measurements accord- 
ing to the international system shall be taken 
as soon as possible. 

Professor Hartmann made the following 
suggestions, which were not accepted by the 
committee, but in accordance with his request 
are appended to the report of the committee: 

1. In all cases, where owing to special rea- 
sons, wave-lengths are measured and published 
according to the “ Rowland system,” those 
wave-lengths shall be used as standards which 
are calculated from the recent interferometer 
measurements, taking as the wave-length of 
the red cadmium line A64388.7098. (Such 
standards have been published by Hartmann 
in the Physik. Zeittsch., vol. 10, p. 123, and 
others will be published in accordance with 
the best measurements.) 

2. In order to avoid misunderstanding in 
the publication of wave-lengths, the system of 
standards used in each case shall be indicated 
by using special symbols after the wave- 
lengths. The following method is proposed: 

(a) “M.” “The Michelson System,” based 
upon 6438.4722 M., as the wave-length of the 
red cadmium line. 

(b) “CC.” “The International System,” 
based upon 6438.4696 C., as the wave-length of 
the red cadmium line, the value adopted by 
the third International Conference. 

(c) “R.” “The Rowland System,” as de- 
fined above. 

At the second session the following reports 
were presented: 

Measurement of Solar Radiation: Mr. Assor. 
Sun-spot Spectra: Mr. Fow er. 
Eclipses: M. Le CoMTe pE LA BAUME PLUVINEL. 

Mr. Abbot discussed the measurement of 
solar radiation under the following headings: 
(1) Solar Constant Work by method of 
Langley, (2) Solar Variation, (3) Simplified 
Methods for Solar Constant Work, (4) Pyre- 
heliometry, (5) Sky Radiation and Cloudi- 
ness, (6) Distribution of Radiation over the 
Sun’s Disk, (7) Mount Whitney Station. 

The committee on sun-spot spectra closed its 
report with the following resolutions, which 
were adopted by the conference: 

1. That the report of the work of the sun- 
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spot spectrum committee and of the coop- 
erating observers, be printed. in the next vol- 
umes of the Transactions of the Solar Union, 
in full or in abstract as circumstances may 
determine. 

2. That notwithstanding the progress of 
photographie work, visual observations of spot 
spectra should be continued, and that the com- 
mittee should be reappointed to continue the 
organization of this work. 

3. That in view of our increased knowledge 
of spot spectra, the committee be authorized 
to prepare and circulate a revised and ex- 
tended scheme of visual observations. 

4. That in view of the fact that several ob- 
servers have prepared manuscript catalogues 
of several thousands of lines in the photo- 
graphie spectra of sun-spots, it is desirable to 
have such catalogues collated by those who 
made them, in such manner that all the avail- 
able data should be collected in a single cata- 
logue. 

5. That it is desirable that, for the use of 
visual observers, the separate sections of the 
new photographic map of the sun-spot spec- 
trum should not exceed 60 centimeters in 
length, and should be on a scale of 5 mm. to 
the Angstrom. 

The eclipse committee, through its secre- 
tary, M. le Comte de la Baume Pluvinel, 
briefly recounted the experiences of the Flint 
Island expedition of 1908 and the Tasmanian 
expedition of 1910. The committee under- 
takes to further cooperation among eclipse ob- 
servers by distributing observing programs to 
avoid duplication of work, and by aiding in 
the loaning of apparatus for eclipse observa- 
tions. It was recommended by the commit- 
tee that the direction of measurement of posi- 
tion angles around the sun’s limb be from 
north to east. The recommendation was 
adopted by the conference. 

Father Cirera presented the following re- 
port: 

1. La communication de M. le Secretaire 
sur les eclipses a eté presenteé par moi 4a le 
Section d’Astronomie de l’Association Es- 
pagnole pour l’Avancement des Sciences. On 
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a decidé de cooperer avec l’Union solaire pour 
Veclipse de 1912. 

2. L’Observatoire de Ebro 4 Tortosa, peut 
fournir une copie photographique des élé- 
ments magnétiques, si l’on veut étudier le 
rapport des éclipses avec le magnétisme ter- 
restre. 

3. L’Observatoire de l’Ebro a tiré quelques 
photographies de l’éclipse partiel du soleil de 
Juin 1908. Tl peut fournir des copies: le lieu 
et ’heure sont exactment connues pour faire 
des études astronomiques. 

Professor Campbell explained a method that 
he has developed for obtaining a continuous 
photographie record of the change from the 
ordinary Fraunhofer spectrum into a bright 
line spectrum at the time of a solar eclipse. 

At the third session reports were heard from 
the committees on solar rotation and on work 
with the spectroheliograph. 

The solar rotation committee discussed the 
following topics: 

1. The accurate determination of the angu- 
lar velocity of rotation at various latitudes 
and the derivation of a formula representing 
with a high degree of precision the variation 
of velocity with latitude. 

2. A definite conclusion as to the existence 
of secular or periodic variations in the sun’s 
rate of rotation. 

3. The investigation of the rate of rotation 
as shown by the lines of different elements and 
of the are and enhanced lines of the same ele- 
ment, with a view to determining whether 
either the absolute rate of rotation or the law 
of variation with latitude differs for different 
substances. 

4. The study of lines selected from different 
regions of the spectrum. 

5. The detection of possible systematic 
proper motions or drifts in the sun’s reversing 
layer. 

The committee made the following recom- 
mendations to observers: 

1. That the observers select at least to a 
partial extent different regions of the spec- 
trum so that the total range of wave-length 
under observation may be as great as possible. 

By general consent of those present at the 
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meeting of the committee, the following re- 


gions of the spectrum were selected by the 
various observers: 


A3800-A4000 .............. Bélopolsky. 
Schlesinger, 
A4300-A4500 Newall. 
Adams. 
Adams. 
Plaskett. 


2. That within these regions the selection 
of lines be made with a view to the inclusion 
of a considerable number of elements, particu- 
larly such as are of very high or very low 
atomic weight, and also the enhanced and the 
are lines of the same element. 

3. That an agreement be made upon the 
latitudes to be observed. 

After considerable discussion the committee 
decided to recommend the following points of 
heliographic latitude: 0°, 15°, 30°, 45°, 60°, 75°. 

4. That an especial attempt be made to se- 
cure observations in the highest latitudes, par- 
ticularly between 75° and 90°. 

One or two of the observers present ex- 
pressed their willingness to attempt deter- 
minations at latitudes 80° and 85°. 

5. That a short list of selected lines be em- 
ployed by all of the observers in common, the 
results to serve as a check upon instrumental 
or personal errors, and that a list of the points 
of latitude to be observed accompany this list. 

The committée selected for this purpose the 
portion of the spectrum between 4220 and 
24280, and the three points of latitude 0°, 30° 
and 60°. The secretary was authorized te 
choose a list of lines and forward it to the 
various observers for approval. 

That an attempt be made to secure at least 
one independent series of observations in each 
of the solar hemispheres with a view to de- 
termining a possible difference in the rate of 
rotation. 

Several observers expressed their willingness 
to undertake such observations of this char- 
acter as the construction of their instruments 
would permit. 
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The resolutions reported by the spectrohelio- 
graph committee were as follows: 

1. That daily photographs of the calcium 
floceuli be continued by the cooperating ob- 
servatories. 

2. That provision be made, if possible, for 
the measurement of the photographs. 

3. That the desirability of providing for the 
daily photography of the hydrogen alpha floc- 
culi be suggested to the cooperating observa- 
tories. 

4, That the observatories at Tacubaya, Mex- 
ico, and Madrid, Spain, be added to the list 
of cooperating observatories and that their 
directors, Messrs. Valle and Iniguez, be in- 
vited to join this committee. 

5. That the advantage of undertaking work 
with the spectroheliograph in Japan be sug- 
gested to the Japanese government. 

6. That the desirability of utilizing large 
spectroheliographs of high dispersion for the 
study of the upper layers of the solar atmos- 
phere is recognized by the committee. 

7. The committee express the hope that the 
Secchi memorial fund now being raised in 
Italy may be devoted to a tower telescope 
equipped with a spectroheliograph. 

At the fourth session the conference voted 
to extend the activities of the Solar Union so 
as to include general astrophysics. A com- 
mittee was appointed to examine and report 
upon the question of the classification of stel- 
lar spectra. 

The following resolution with regard to the 
proposed solar observatory in Japan was 
passed : 

That this conference learns with satisfac- 
tion that the erection of a solar observatory 
in Japan is in contemplation and expresses 
the opinon that the establishment of such an 
observatory would fill a gap in the distribu- 
tion of solar observatories over the surface of 
the earth, and would materially help in ob- 
taining results of great value in the study of 
solar phenomena. 

It was decided that the next meeting of the 
Solar Union be held in Bonn in 1913, the 
exact date to be determined later. 
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The following committees were appointed 
or reappointed: 

The Committee on Standards of Wave- 
lengths: H. Kayser (chairman), J. S. Ames, 
Ch. Fabry, A. A. Michelson, A. Perot. 

The Committee on the Measurement of 
Solar Radiation: J. Violle (chairman), CO. G. 
Abbot (secretary), H. L. Callendar, C. Chis- 
toni, W. H. Julius, A. Schuster. 

The Committee on Work with the Spectro- 
heliograph: G. E. Hale (chairman), H. Des- 
landres, E. B. Frost, W. J. Lockyer, A. Riccd, 
Father Cirera, Philip Valle, Francisco In- 
iguez, P. Eversheim. 

The Committee on the Investigation of the 
Spectra of Sun-spots: H. F. Newall (chair- 
man), A. Fowler (secretary), A. Bélopolsky, 
The Astronomer Royal of England, Father 
Cortie, H. Deslandres, G. E. Hale, Sir N. 
Lockyer, P. Eversheim, A. Wolfer, Philip Fox, 
Walter Mitchell and Walter S. Adams. 

The Committee for the Organization of 
Eclipse Observations: Sir Norman Lockyer 
(chairman), le Comte de la Baume Pluvinel 
(secretary), W. W. Campbell, Father Cirera, 
P. Kempf, H. H. Turner, A. Riccd, N. Don- 
itch, Major E. H. Hills. 

The Committee on the Determination of 
Solar Rotation by Means of the Displacement 
of Lines: N. C. Dunér (chairman), W. 8S. 
Adams, A. Bélopolsky, H. Deslandres, J. 
Halm, H. F. Newall, R. A. Sampson, F. W. 
Dyson, Frank Schlesinger, J. S. Plaskett, M. 
Perot. 

Committee to Report upon the Question of 
the Classification of Stellar Spectra: W. S. 
Adams, W. W. Campbell, E. B. Frost, J. S. 
Ames, J. C. Kapteyn, H. F. Newall, E. C. 
Pickering (chairman), J. S. Plaskett, H. N. 
Russell, Frank Schlesinger, K. Schwarzschild, 
J. Hartmann, G. E. Hale. 

On the evening of September 1 Mr. Abbot 
lectured on the measurement of the solar con- 
stant of radiation, while on the following 
evening Professor Kapteyn gave an account 
of his investigations of the systematic mo- 
tions of the Orion stars. 

The 60-inch reflector was placed at the dis- 
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posal of the visitors for three nights, during 
the first two of which excellent views were 
had of nebule, star clusters and planets at the 
100-foot focus. On the third night the focal 
plane spectrograph was exhibited in operation 
at the 25-foot focus of the instrument. 

The Snow telescope, the 60-foot tower tele- 
scope and the 150-foot tower telescope were 
observed in operation on the sun, as was also 
the equipment of the Astrophysical Station of 
the Smithsonian Institution. 

The committee on magnitudes for the Carte 
du Ciel and the committee on selected areas 
took advantage of the presence of their re- 
spective members to hold meetings. The first- 
named body agreed on the following: 

1. That the photographic magnitudes shall 
be perfectly independent of the visual ones. 

2. The two scales, however, shall coincide 
for the stars of spectral type Ao of magnitude 
5.5 to 6.5, Harvard system. 

The several methods used at Harvard for 
obtaining fundamental magnitudes were ex- 
plained and discussed. Further work on such 
fundamental photographic magnitudes is con- 
templated by the observatories of Harvard, 
Potsdam, Mount Wilson, Simeis and Johan- 
nesburg. 

The committee on selected areas noted the 
progress of their work along the following 
lines: (1) Durchmusterung plates, (2) paral- 
laxes, (3) proper motions, (4) additional 
proper motion plates for the parallels of 
—45° and + 45°, (5) visual and photo- 
graphic standards of magnitude, (6) estimates 
of visual magnitudes, (7) the photographic 
magnitudes, (8) photographic magnitudes of 
the Cape Photographic Durchmusterung, (9) 
classification of spectra, (10) red sensitive 
plates, (11) radial velocities, (12) sun’s mo- 
tion through space, (13) brightness of the 
background of the sky, (14) selective absorp- 
tion of light in space. 

On Saturday, September 3, the descent from 
the mountain was made. That evening the 
members of the conference were entertained 
at dinner at the Maryland by Mr. and Mrs. 
Hale. 

H. D. Bascock 
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SESSIONS OF THE INTERNATIONAL COM- 
MISSIONS FOR TERRESTRIAL MAGNET- 
ISM, ATMOSPHERIC ELECTRICITY 
AND METEOROLOGY 

Tue Commission for Terrestrial Magnetism 
and Atmospheric Electricity met in Berlin, at 
the Royal Meteorological Institute, Professor 
Dr. G. Hellmann, director, on September 23, 
with about twenty members present, M. Ryk- 
atschew, president, and Ad. Smidt, secretary. 
The first business was the reading of a re- 
port of progress on the work laid down by the 
commission at Innsbruck three years ago. 
Prominent place was given in further reports 
to the intercomparison of standard magnetic 
instruments, by Dubinsky, Schmidt and Chree, 
including the observatories at Pavlovsk, Kar- 
sani, Katharinenburg, Irkutsk, Upsala, Rude 
Secov, Kew, Potsdam and Cheltenham. The 
European observatories, especially in Russia, 
agree closely together, while an unexpectedly 
large discrepancy was reported for Chelten- 
ham, which was accompanied by an explana- 
tion. With the view of enlarging the net- 
work of observatories it was intimated that 
steps were being taken to found one or two 
new permanent magnetic stations in Norway, 
and one in Italy or Tunis. The establish- 
ment of the magnetic observatory at Pilar, 
Argentina, in connection with solar physics 
and ionization researches, was reported. This 
station is a few miles south of Cordoba, and 
it is proposed to make it an important insti- 
tution for the work of the southern hemi- 
sphere. Professor Bigelow, recently of the 
U. S. Weather Bureau, has been appointed to 
this duty, and Dr. W. G. Davis, director 
of the Meteorological Office, expects to develop 
the equipment as rapidly as is practicable. 
Arrangements were discussed at Berlin to 
facilitate the exchange of magnetic curves on 
days of large disturbances. The best methods 
of publishing the routine magnetic data, in 
order to meet the demands of students inter- 
ested in solar physics and atmospheric ioniza- 
tion, were considered, but as the subject is 
complex it was referred to a special committee, 
vy. Everdingen, Chree, Schmidt, for further 
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examination and report. The progress made 
by the Department of Terrestrial Magnetism 
of the Carnegie Institution, as-shown by a 
special report, in securing magnetic observa- 
tions in all parts of the earth, especially on 
the ocean areas, was very favorably com- 
mended by a special resolution, expressing the 
gratification of the commission in respect of 
this efficient service. There is a disposition 
to form as close a cooperative association as 
practicable for the development of the research 
into the laws of the distribution and secular 
variation of the earth’s magnetic field. From 
personal discussion it seems evident that the 
opinion is growing that the diurnal, annual 
and secular variations are due to the moving 
charges of free electricity in the atmosphere, 
carried by the general and local circulations, 
while the spasmodic large disturbances depend 
upon the bombardment of ionic corpuscles 
from the sun, and the slow oscillations of two 
or three days’ duration upon the movement of 
ions through the gaseous upper layers of the 
atmosphere, generally along the magnetic 
meridians. 

On September 25 a visit was paid to the 
observatories at Potsdam and Seddin. The 
meteorological, magnetic, astrophysical and 
geodetic departments at Potsdam were care- 
fully inspected, and the officials in charge gave 
every facility for examining the apparatus. 
A most comprehensive and thoroughly scien- 
tifie policy prevails at Potsdam, as is well 
known, and this, together with the beautiful 
surroundings, made a most agreeable impres- 
sion upon the commission. Seddin is a new 
magnetic observatory about ten miles south- 
west of Potsdam, and, being located in the 
state forest area, will have protection from 
intrusion in the future. The advance of elec- 
tric currents towards the Potsdam site has 
been met by the Seddin observatory for the 
variation observations, while the absolute 
measures are still carried on at Potsdam, to- 
gether with such other magnetic work as is 
found practical and convenient. 

The International Meteorological Commit- 
tee met on September 26 in the same place, 
about fifteen members being present. Pro- 
fessor Bigelow was invited to a seat with the 
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committee. Dr. W. N. Shaw was the presi- 
dent and Dr. G. Hellmann the secretary. 
Reports to the number of twenty were laid 
before the committee for discussion, and some 
of the important decisions will be mentioned. 
It is proposed to issue an official list of ad- 
dresses of individuals and institutions which 
will facilitate the exchange of scientific pub- 
lications. Steps are being taken to minimize 
the discordant methods now prevailing in the 
publishing of the mean values of meteorolog- 
ical data by the different services. The propo- 
sition to extend synoptic charts to the equator 
was referred to the Deutsche Seewarte for 
action. An account was given of efforts 
made to secure prompt daily telegraph service 
from Spain and Portugal, which project has 
the favorable assistance of those governments. 
The proposition from M. Képpen to adopt a 
new absolute system of the units of measure, 
including a specially defined barometer column 
as the unit of length with 1,000 subdivisions, 
was not found practicable at present. To meet 
the requirements of the Solar Commission and 
of the Commission of the Mondial System, it 
was agreed that the réseau of stations already 
selected by the commissions should be substan- 
tially adopted, and that the directors of the 
several services throughout the world should 
forward promptly to Dr. W. N. Shaw, London, 
the monthly means of the prescribed data for 
publication by the Solar Commission within 
the current year. These data are at present 
to be limited to pressure, temperature, wind 
direction and velocity at about 150 stations 
distributed so that there shall be one for each 
square of ten degrees of the earth’s surface. 
It may become practicable to considerably 
increase the number of stations. This inter- 
national scheme differs from that of the U. S. 
Signal Service in the seventies, in that the 
data are limited to accurately reduced monthly 
mean values, which are to be used in connec- 
tion with the problems in solar physics. The 
committee approved the plan of securing accu- 
rate data for new isothermal charts of the 
world, but did not think it proper to prescribe 
the rules of reduction, or the special years to 
be selected for the group from which normals 
are constructed, on account of the diversity 
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of local conditions, but urged that each report 
should fully explain the methods of reduction 
actually practised. Two changes were made 
in the European telegraphic daily code mes- 
sages: (1) three spaces now used by the wet 
bulb readings were dropped; (2) their places 
were supplied by figures representing the 
barometric tendency, that is, the change in the 
barometric pressure in a three-hour interval. 
Further arrangements were made for a wire- 
less service in the important mid-Atlantic re- 
gion represented by the Azores, so that there 
shall be a transmission of messages from 
Porta del Garda and Flores through Horta, 
to Europe, the United States and Canada. 
Similarly, the service will be improved from 
Iceland, Greenland and the Hudson Bay and 
Straits districts. These North Atlantic data 
are found valuable in making the weather 
forecasts. Thanks were expressed to the 
Portuguese government, Chaves, Ryder and 
Stupart for these prospective improvements. 
It has not been found that ordinary wireless 
messages from vessels at sea are yet suffi- 
ciently developed and controlled to give the 
necessary long distance and regularity re- 
quired for improving the forecast systems, but 
further experiments are approved, especially 
in attaching remote stations to regular line 
offices. A special report was made on the 
unusual and unnecessary diversity of mari- 
time storm warning signals, now prevailing all 


_ over the world to the great confusion of navi- 


gators, and after much discussion it was 
agreed to adopt the cone and drum signals 
for day use, as proposed at the London meet- 
ing of 1909, but that the subject of lights for 
night signals be referred to the same commit- 
tee for further investigation. Hergesell made 
an extended report on behalf of the Commis- 
sion on Aeronautics for the exploration of the 
upper air by means of balloons and kites, 
showing a great extension of permanent ob- 
servatories in the United States, Canada, Ar- 
gentina, in several countries of Europe, India, 
Australia, Africa and many temporary explo- 
rations, the most important being in the 
tropics and in the Arctic regions. In the 
tropics the isothermal layer usually begins at 
16,000 meters elevation, and in the polar zone 
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at about 10,000 meters. Below this layer 
there is turbulent circulation of the atmos- 
phere, with mixing convection currents, while 
the isothermal layer itself seems to be the 
region of solar insolation without convection 
of importance. <A proposition to explore the 
radiation effects in the isothermal layer by 
means of spectrograms was favored in prin- 
ciple, but no action was taken. Similarly, 
polarization observations were encouraged 
without special official instructions. The com- 
mission on radiation was reorganized and 
among the members Bigelow represents Ar- 
gentina and Kimball the United States. The 
standardization of pyrheliometers was strongly 
urged, but it was thought too early to desig- 
nate a central office for that purpose. It was 
hoped that the experiments now in progress 
would be sufficiently advanced before another 
meeting of the international committee to 
permit it to take more specific action at that 
time. No action was taken regarding the 
definition of gradient signs, as this involved 
the fixing of the fundamental system of the 
axes of coordinates of reference, which was too 
large a subject for immediate consideration. 
The topics of snowfall, water equivalent, 
evaporation apparatus and the status of these 
problems in meteorology were discussed with- 
out arriving at any definite resolutions. The 
next meeting of the international committee 
will take place at Paris, 1913. An interesting 
excursion was made to the important aero- 
nautical station at Lindenburg on September 
30; Professor Dr. G. Hergesell most cour- 
teously entertained the committee at dinner 
on September 28. 

I have been very much impressed at the 
Berlin meeting by the notable advances in 
scientific meteorology, especially by the efforts 
to study the circulation of the atmosphere, 
together with the radiation and solar physics 
problems, as represented by numerous commis- 
sions. In addition to improving the usual 
forecast and storm warning services, and the 
climatological data, systematic plans are now 
fully in operation to develop the hydrody- 
namics and thermodynamics of the atmos- 
pheres of the earth and of the sun, in connec- 
tion with the phenomena of solar radiation 
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and its very numerous effects in the atmos- 
phere of the earth. The expense of the neces- 
sary instruments and the theoretical com- 
plexity of the problems will limit these special 
researches to a comparatively few students, 
but every encouragement is extended to those 
who are able to work along these lines. 
Frank H. Bicetow 
BERLIN, 
September 30, 1910 


LECTURES ON PUBLIC HEALTH 


A course of lectures on public health prob- 
lems and the prevention of disease will be 
given at Teachers College, Columbia Univer- 
sity, on Mondays at 5 p.m. throughout the 
year. The lectures, which are open to the 
public, are to be given during the first half 
year as follows: 


October 10—‘ The Development of Public 
Health Work,” Dr. Hermann M. Biggs, Medical 
Officer of the Department of Health of the City of 
New York. 

October 17—“ Water Pollution and Water Puri- 
fication,” Dr. C. E, A. Winslow, Associate Pro- 
fessor of Biology, College of the City of New 
York; Curator of Public Health, American Mu- 
seum of Natural History. 

October 24—“ Clean Streets as a Factor in Pub- 
lic Health” (to be announced later). 

October 31—“ The Collection and Disposal of 
Municipal Waste,” George A. Soper, Ph.D., Met- 
ropolitan Sewerage Commission. 

November 7—‘ Communicable Diseases, Diph- 
theria, Typhoid Fever, Scarlet Fever, etc.—Their 
Transmission,” Dr. William Hallock Park, Di- 
rector, Research Laboratories, New York City 
Health Department. 

November Communicable Diseases—Their 
Prevention,’ Dr. William Hallock Park. 

November 21—“ Some Examples of the Control 
of Infectious Diseases,” Dr. Simon Flexner, Di- 
rector of the Rockefeller Institute. 

November 28—“ The City Milk Supply and its 
Control,” Dr. Ernst Lederle, President and Com- 
missioner, New York City Health Department. 

December 5—*“ Flies and other Insects as Car- 
riers of Disease” (to be announced later). 

December 12—“ Housing and Health,” Mr. 
Lawrence Veiller, Secretary, National Housing 
Association. 


December 19—“ Tuberculosis: The General 
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Problem; The Organized Campaign against the 
Disease,” Dr. Livingston Farraud, Executive Sec- 
retary, National Association for the Study and 
Prevention of Tuberculosis. 

January 9—*“ Tuberculosis as a Social Problem. 
Methods of Treatment,” Dr. James Alexander 
Miller, Associate Professor, Clinical Medicine, Col- 
lege of Physicians and Surgeons. 

January 16—“‘ What the Teacher should know 
of the Tuberculosis Problem,” Dr. S. Adolphus 
Knopf, Associate Director of Clinic of Pulmonary 
Diseases, Department of Health. 

January 23—‘“ What the Teacher could do to- 
ward the Solution of the Tuberculosis Problem,” 
Dr. S. Adolphus Knopf. 


LOWELL LECTURES 


Eicut courses of Lowell lectures are an- 
nounced for the present season, of which five 
are in the sciences. These are as follows: 

Eight lectures by Franz Boas, LL.D., pro- 
fessor of anthropology in Columbia Univer- 
sity, on “Cultural Development and Race.” 
(1) “Human Faculty and Race,” (2, 3) 
“ Hereditary Stability and Adaptation in Hu- 
man Types,” (4) “ Human Faculty as a Result 
of Cultural Development,” (5) “ Relations be- 
tween Type, Language and Culture,” (6) 
“Unconscious and Rational Elements in the 
Mental Development of Mankind,” (7) “Can 
the History of Civilization be considered as a 
Single Evolutionary Series?” (8) “ Types of 
Thought in Primitive and in Advanced So- 
ciety.” On Wednesdays and Fridays at 8 
p.M., beginning Wednesday, October 19. 

Eight lectures by Edward Bradford Titch- 
ener, LL.D., Sage professor of psychology in 
the Graduate School of Cornell University, 
on “The Structure of Mind.” (1) “The 
Problem,” (2) “The Method,” (3) “ Sensa- 
tion,” (4) “ Attention,” (5) “ Perception; the 
Problem of Meaning,” (6) “Conscious Atti- 
tude,” (7) “Memory and Imagination,” (8) 
“Patterns of Consciousness.” On Tuesdays 
and Thursdays at 5 p.M., beginning Tuesday, 
November 1. 

Eight lectures by William Ernest Castle, 
professor of zoology in Harvard University, 
on “Heredity in Relation to Evolution and 
Animal Breeding.” (1) “ Biological Discov- 
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eries Leading to the Rediscovery of Mendel’s 
Law,” (2) “Mendel’s Law of Heredity and 
the Mendelian Ratios,” (3) “ Evolution by 
Loss or Gain of Unit Characters or by Vari- 
ations in their Potency,” (4) “ Mendelian 
Unit Characters and Selection,” (5) “ Blend- 
ing Inheritance and its Relation to Mendelian 
Inheritance,” (6) “ Reciprocal Crosses and 
Fixed Hybrids; Sex-limited Inheritance,” (7) 
“Effects of Inbreeding and Cross-breeding,” 
(8) “Sex Determination and Sex Control.” 
On Mondays and Thursdays at 8 P.M., begin- 
ning November 28. 

Fight lectures by Sir John Murray, K.C.B., 
F.R.S., LL.D., ete., of the Challenger Expedi- 
tion, on “The Ocean.” On Mondays and 
Thursdays at 8 p.M., beginning Monday, Feb- 
ruary 6. 

Dr. Svante Arrhenius, of Stockholm, Swe- 
den, will give a course on “ Cosmology.” 
Detailed announcements concerning this 
course will be made later. 


THE BIOLOGICAL BUILDING OF THE 
UNIVERSITY OF WISCONSIN 


Work on the new biological building has 
begun at Wisconsin University. The struc- 
ture will occupy a space 42 by 240 feet square, 
will be built of Madison sandstone and will 
follow the general style of architecture of 
University Hall. It is to be four stories high 
with a basement and sub-basement. 

A room for the study of hibernating animals 
is to be the most novel feature of the new 
structure. Little work on the hibernation of 
animals has been done by zoologists up to the 
present time and many interesting findings 
are anticipated when work begins in the new 
building. Conditions of temperature, mois- 
ture, light, ete., will be kept at a uniform 
point to insure the best possible environment 
for the animals while hibernating. 

Both a vivarium and an aquarium will be 
installed in the basement where many land 
and water animals will be kept for purposes 
of instruction, study and research. In the six 
greenhouses, which are to be built adjoining 
the main building on the south, a number of 
very rare tropical plants will be kept. An ef- 
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fort to secure data concerning their peculiar 
characteristics is the object-of their culture. 

The greater part of the main floor will be 
taken up by the museum. Collections of both 
botanical and zoological specimens will be in- 
stalled there. At the rear of the museum wil] 
be the entrance to the lecture auditorium. 
This will be arranged in amphitheater form 
around a central raised platform, and will 
seat 500 students. A small room on the main 
floor will be devoted to the study of the effect 
of different lights on plants. A special study 
of the effect of violet rays will be made. 


SCIENTIFIC NOTES AND NEWS 


Tue National Academy of Sciences will 
hold a scientific session in St. Louis, begin- 
ning Tuesday, November 8, 1910, at 10.30 
A.M. The meeting will be held in the graduate 
lecture room, at the Missouri Botanical Gar- 
den. 


Dr. ArtHur Micnaet, who has had his 
private research laboratory at Tufts College 
for the past twenty-five years, has removed the 
laboratory and scientific library to Newton. 


Tue “ prix de Léonide Spendiarow ” was es- 
tablished by a Russian gentleman of distinc- 
tion who deposited with the International 
Geological Congress the sum of four thou- 
sand rubles, the interest to be awarded at the 
triennial sessions of the congress “ for the best 
work on geological questions designated by 
the congress.” The award is made by an in- 
ternational committee and was first given to 
Karpinsky, director of the Geological Survey 
of Russia; next to Professor Briégger, of 
Christiania; then to Tschernyschew, the suc- 
cessor of Karpinsky. At the recent Stock- 
holm meeting of the congress the prize was 
given to John M. Clarke, New York state 
geologist, for his work on the Devonian of 
New York and eastern North America. 


Dr. Frank H. Bicerow, recently of the 
U. S. Weather Bureau, has accepted an ap- 
pointment under the Argentine government, 
and his address will be Oficina Meteorologica 
Argentina, Buenos Aires, beginning with De- 
cember, 1910. He was elected member of the 
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International Commission on Terrestrial Mag- 
netism and Atmospheric Electricity and mem- 
ber of the International Commission on Radi- 
ation in order to represent Argentina. He 
has been a member of the International Cloud 
Commission and the International Solar Com- 
mission since their organizations. 


Dr. Herman A. SPOEnR, assistant in chem- 
istry at the University of Chicago, has been 
appointed a member of the staff of the de- 
partment of botanical research of the Carnegie 
Institution of Washington. Dr. Spoehr is in- 
vestigating certain problems in plant physiol- 
ogy which lend themselves to the application 
of chemical methods. 


Dr. F. Gowtanp Hopkxrys, F.R.S., late nat- 
ural science tutor at Emmanuel College, Cam- 
bridge, and formerly demonstrator in physiol- 
ogy at Guy’s Hospital, has been admitted into 
a fellowship at Trinity College upon receiving 
the appointment of prelector in bio-chemis- 
try. 

Mr. R. B. Greic, of the North of Scotland 
College of Agriculture, has been appointed a 
member of the Australian Agricultural Com- 
mission. 


AFTER several months spent among the 
Crow Indians of Montana, Dr. Robert H. 
Lowie, of the American Museum of Natural 
Ilistory, has been at work among the Hidatsa 
of the Fort Berthold Reservation, North Da- 
kota. 


Greorce F, Kay, professor of petrology and 
economic geology, University of Iowa, spent 
the months of July and August examining 
coal claims in the Katalla field, Alaska. He 
was in the employ of the Forest Service of the 
Department of Agriculture. 


Dr. ArTHurR Epwix Haynes, professor of 
engineering mathematics at the University of 
Minnesota, has been granted leave of absence 
for one year. He has taught consecutively for 
thirty-five years, the past seventeen at Min- 
nesota University. 


THE council of the Institution of Civil 
Engineers has made the following awards for 
papers published in the proceedings: A .Tel- 
ford gold medal to Major W. W. Harts, U. S. 
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Army (Nashville, Tenn.); a Watt gold medal 
to Mr. A. Trewby (London); a Crampton 
prize to Professor A. H. Gibson and Mr. A. 
Ryan (Manchester), and Telford premiums to 
Messrs. W. R. Baldwin-Wiseman (South- 
ampton), O. W. Griffith (London), Dr. W. E. 
Lilley (Dublin), W. Corin (Sydney), J. A. 
Saner (Northwich), and F. O. Blackwell 
(New York); the Indian premium for 1910 to 
Mr. C. W. Lloyd-Jones (Secunderabad). 


Proressor JAMES R. ANGELL, of the Univer- 
sity of Chicago, will give three lectures at the 
Union College in January and February. 
They will be known as the Ichabod Spencer 
lectureship series, and are supported by the 
endowment of $75,000 for the department of 
philosophy which was recently made by Mrs. 
Catherine Leavitt, of Washington, in memory 
of her father, Ichabod Spencer. 


Dr. Evcene professor of 
geography in the University of Vienna, will 
give a course of lectures next month at the 
Johns Hopkins University. 


Tue Harveian oration before the Royal Col- 
lege of Physicians of London was delivered 
by Dr. H. B. Donkin on October 18. 


THE monument to Johann Mendel, who died 
in Braun in 1884, was unveiled there on Oc- 
tober 1 in the presence of a number of repre- 
sentatives of foreign institutions. 


Dr. Ernst von Leypen, for more than forty 
years professor in the University of Berlin 
and eminent for his contributions to pathol- 
ogy, has died at the age of seventy-eight years. 


Dr. Jakos LuerotH, professor of mathe- 
matics at Freiburg, has died at the age of 
sixty-six years. 


Aw official announcement is made by the 
State Department of information received 
from the Berlin embassy concerning the recent 
establishment of the “ Amerika Institut” in 
Berlin. Professor Hugo Miinsterberg, of 
Harvard University, exchange professor at 
Berlin for the current academic year, is the 
first director of the institution, which is 
founded and supported by American and Ger- 
man contributors with the object of furthering 
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the “cultured relations ” between the United 
States and the German empire. 


Tue second International Conference for 
the Study of Cancer was opened by M. Dou- 
mergue, minister of public instruction at 
Paris, in the Great Hall of the Medical Fac- 
ulty at the Sorbonne on October 1. 


Tue British Medical Journal states that the 
evening meetings of the Eugenics Education 
Society will be held at Denison House on 
October 19, when Mr. J. H. Koeppern will 
read a paper on “ The Eugenic Value of Ma- 
ternity Insurance”; and on November 16, 
when Dr. F. W. Mott, F.R.S., will read a 
paper on “ Heredity and Insanity” (giving 
the results of a recent inquiry). On Decem- 
ber 14 there will be a discussion on “ The 
Biological Factor in Infant Mortality.” 
Afternoon meetings will be held in the Caxton 
Hall, Westminster, on November 1, when a 
paper on “ Woman’s Progress in Relation to 
Eugenics ” will be read by Dr. Murray Leslie; 
and on December 1, when Mr. Edgar Schuster 
will read a paper entitled “ Methods and Re- 
sults of the Galton Research Laboratory.” 


Dr. E. C. Pickertine, director of the Har- 
vard College Observatory, announces that a 
new star, whose approximate position is R. A. 
16" 31" 4° Dec. —52°10’.6 (1875), was dis- 
covered by Mrs. Fleming, in the Constellation 
Va, on October 13, 1910. It appears on 21 
photographs taken at Arequipa with the 8- 
inch Bache and 1-inch Cooke telescopes, be- 
tween April 4, 1910, and August 3, 1910. 
The magnitude has been estimated as varying 
from 6.0 to 10.0 between these dates. The 
spectrum is quite faint but shows, on three 
plates, the bright lines, 5007, Hg, 4670, Hy, 
H$, He and Hé, one of the plates showing also 
the bright line Hy. Apparently this object 
had passed into a nebulous condition before 
its spectrum was photographed. The star does 
not appear on 44 photographs, taken between 
August 20, 1889, and March 19, 1910, although 
almost all of them show stars fainter than the 
twelfth magnitude, and two plates show stars 
as faint as the fifteenth magnitude. Of the 
sixteen new stars found during the last 
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twenty-five years thirteen have been found at 
this observatory, one by Miss A. J. Cannon, 
two by Miss H. S. Leavitt from photographic 
charts and ten by Mrs. Fleming from the 
Draper Memorial photographs. 

Smvce March of the present year, Mr. Roy 
C. Andrews, of the American Museum of 
Natural History, has been studying and col- 
lecting the Cetaceans taken at the whaling 
stations on the west coast of Japan. He has 
secured skeletons of whales according to the 
following list: finback more than 69 feet long, 
humpback 47 feet long, sperm 60 feet long, 
sulphurbottom 78 feet long and two kill 
whales 22 and 28 feet, respectively. In addi- 
tion, he has procured a number of skeletons of 
several species of porpoises. These skeletons, 
four of which have already made the long 
journey to the museum, have been presented to 
the museum by the Oriental Whaling Com- 
pany of Japan. 


Amone the recent gifts to the American 
Museum of Natural History are the Lender’s 
collection of costumes of the Plains Indians, 
presented by Mr. J. Pierpont Morgan; a val- 
uable collection of Navajo blankets, presented 
by Mrs. Russell Sage, and two specimens of 
the African elephant as well as two of the 
square-mouthed or white rhinoceros, collected 
and presented by Mr. Roosevelt. 


Tue “Entomology” by Professor J. W. 
Folsom, of the University of Illinois, has ap- 
peared in a Japanese translation, made by 
Messrs. Miyake and Uchida, of Tokyo. 


An arrangement has been made with the 
Cambridge University Press by which that 
institution will take charge of the publications 
of the University of Chicago Press in Eng- 
land. The Cambridge Press thus becomes 
agent for these books and journals in all parts 
of the British Empire outside the western 
hemisphere. This arrangement applies to all 
future publications and, subject to certain 
existing arrangements, also to books already 
published. 


Tue General Electric Company of Schenee- 
tady, New York, has presented the University 
of Illinois with a recording steam meter, a de- 
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vice which has been in successful use as a 
means of determining the quantity of steam 
passing any pipe to which it may be attached. 
The gift was transmitted on behalf of the 
General Electric Company by its Sales Man- 
ager, Mr. F. G. Vaughen, to Professor Ernst 
J. Berg, in charge of the department of elec- 
trical engineering. This is the second signifi- 
eant gift that the General Electric Company 
has made the University of Illinois during the 
past year, the first consisting of a 100-kilowatt 
Curtis steam turbo-generator which now con- 
stitutes a part of the equipment of the depart- 
ment of electrical engineering. 

An association for the promotion of as- 
stronomy has been formed in India. It is to 
be known as the Astronomical Society of 
India, and has its headquarters at Calcutta. 


UNIVERSITY AND EDUCATIONAL NEWS 


Ir is announced that Mr. John D. Rocke- 
feller has recently offered to give to Western 
Reserve University for further endowment of 
its medical department, the sum of $250,000 
provided $750,000 additional is raised. Toward 
this $1,000,000 fund, as was announced in May 
last, Mr. H. M. Hanna, of Cleveland, has 
given $250,000. The trustees of the university 
have indicated their intention to undertake 
: ee the $500,000 needed to complete the 

und. 


Yate University is to receive the residue of 
the estate of Samuel H. Lyman on the death 
of the testator’s brother, Joseph Lyman, with 
the exception of $25,000, which goes to the 
Children’s Aid Society. A trust fund, to be 
known as the “Joseph Lyman Fund for the 
Aid of Deserving Students,” is to be estab- 
lished. The value of the bequest is not 
known, but the estate is said to be large. 


Tue construction of the new zoological lab- 
oratory of the University of Pennsylvania 
was begun on September 16. It will be com- 
pletely finished and furnished by next sum- 
mer. The total cost will probably be between 
$250,000 and $300,000. As planned, it will be 
the largest building yet constructed for zool- 
ogy. 
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Tue Drapers’ Company, which has already 
done so much for the Agricultural School of 
Cambridge University, has offered a sum of 
£22,000 towards the cost of erecting a new 
physiological laboratory on the Downing site, 
and a further sum of £1,000 for fittings. The 
proposed new laboratory for psychophysics, 
the cost of which has been collected by Dr. C. 
S. Myers, will, it is hoped, be erected in the 
close neighborhood of the proposed building 
for physiology. 

Tue new chemical and physiological labora- 
tories for the University of Bristol are now 
complete. The formal opening will take place 
on November 15 by Lord Winterstoke, chan- 
cellor of the university. 


Sytvester K. Loy, Ph.D. (Hopkins), is act- 
ing professor of chemistry at Symons College, 
Boston, Mass. 


Tuomas A. Lewis, Ph.D. (Hopkins), has 
been appointed professor of physiology at 
Richmond College, Va. 


THE executive committee of the board of 
trustees of Cornell University has made the 
following appointments: Seymour S. Garrett, 
704, and John A. Wheeler, ’03, assistant pro- 
fessors of mechanics of engineering; F. W. 
Buck, 709, OC. E. Townsend, ’07, and C. W. 
Davis, 07, instructors in machine design; J. 
F. Stephens, instructor in electrical engineer- 
ing; D. S. Cole, instructor in electrical engi- 
neering; H. McClure, instructor in mechanics 
of engineering; J. F. Brauner, Jr., ’05, in- 
structor in civil engineering; A. H. Forman, 
instructor in physics; R. D. Anthony, in- 
structor in pomology; R. R. Birch, instructor 
in experimental pathology. 


AppoINnTMENTS at the University of Mich- 
igan are: Henry Allan Gleason, Ph.D., assist- 
ant professor of botany; Alvin C. Kraenzlein, 
formerly of the University of Pennsylvania, 
assistant professor of physical training; 
Walter Mann Mitchell, Ph.D., assistant pro- 
fessor of astronomy; Carl Leonard DeMuralt, 
formerly of New York City, professor of elec- 
trical engineering. 
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DISCUSSION AND CORRESPONDENCE 
AN OPEN LETTER TO MR. CARNEGIE 


Turovucu the institutions founded by your 
initiative and endowment, you recognize that 
the most valuable asset of society is the higher 
order of human quality. The Carnegie Insti- 
tution seeks the exceptional man, and fur- 
nishes him exceptional opportunities for his 
chosen work. The Carnegie Foundation pro- 
vides security for the devotees of the higher 
learning, so that their services may be more 
freely given to the interests of the higher 
living. You thus recognize that the most 
direct way to advance the cause of education 
is by advancing the status of the teaching 
profession. It is in the interests of the Car- 
negie Foundation for the Advancement of 
Teaching that this communication is ad- 
dressed to you. 

The benefits of the foundation took the 
estimable form of retiring allowances. The 
professor of an accredited institution acquired 
his right thereto through the same service that 
entitled him to his salary. His initiative, not 
subject to review, determined whether and 
when he shall avail himself thereof. The 
dignity and temper of the policy at once com- 
manded respect and quieted apprehension. 
Participation in the foundation was made a 
privilege, not a charity. Lacking all central- 
ization, our universities may well profit by the 
incentive of a disinterested institution, liberal- 
minded and of national scope. By the tenta- 
tive exclusion of the state universities, such a 
career for the Carnegie Foundation was jeop- 
ardized. In response to friendly protest, and 
through your generosity, a change of policy 
prevailed. A situation that similarly involves 
a question of judgment is now impending. 

An alternative between two equally honor- 
able forms of retirement was provided: that 
on the basis of age relieved anxiety; that on 
the basis of service offered varied scope to 
opportunities too commonly forfeited in an 
exacting career. After but brief experience, 
the retention of one of the two stated benefits, 
and the more attractive, is held in the balance. 
The prospect of its being found wanting has 
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aroused widespread concern, intensely felt 
though academically expressed. 

It is hardly necessary to repeat or review 
the public and private comments upon the 
propriety and the wisdom of this momentous 
step. Editorials, resolutions of associated 
professors and letters to the press have ques- 
tioned the ethical propriety, even the legal 
warrant of the repeal. It is sufficient to 
record that any one acquainted with the offi- 
cers of the foundation will promptly concede 
that if, in their opinion, withdrawal from an 
obligation were involved, the step would not 
have been so much as considered. It is un- 
fortunate that the administration has used the 
reservation of the right to change the rules as 
a warrant for the action. This is sure to be 
misunderstood; only its friends and friendly 
critics know that the foundation may be as- 
sumed to agree with them, that far higher 
considerations than those of authority are 
here pertinent. There is, however, another 
point of view: that of the institutions and the 
individuals concerned. They may properly 
consider that through a mistake of judgment, 
a real injustice has resulted. It is at once 
natural and creditable that the professional 
class, to whom the foundation is dedicated— 
but most regrettably unrepresented in its ad- 
ministration—should feel that their interests 
have been slighted. More extensively than 
can be summarized, the plans of worthy men 
have looked to the use of the “ service ” retire- 
ment as the cherished consummation of their 
careers. Their projects involved sacrifice, for 
the allowance was small; but it was deemed 
secure. At present confidence has been im- 
paired, and the term foundation deprived of 
its pertinence. A plea for “the advancement 
of teaching ” urges the commanding appeal of 
justice and wisdom, and argues for a reversal 
of judgment. 

The policy of the action can not be dis- 
cussed in detail. The reasons assigned, with 
the utmost concession to their pertinence, seem 
bare and inadequate: nothing more serious 
than that a larger number of men have retired 
for less worthy reasons than was anticipated. 
Why not equally anticipate that the chief 
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faults on both sides—of too ready retire- 
ment, and of enforced retirement—may be 
amended without sacrifice of fundamental in- 
terests? The remedy proposed throws out the 
child with the bath in too drastic fashion. 
Some regard the “service” retirement as a 
most valuable provision; others question its 
value or its practicability. Where opinions 
differ, autocratic decision is premature. The 
retention of the provision for cases of disabil- 
ity may be gratefully noted; though the sug- 
gestion that the professor worthy to retire on 
his merits is a “rare” individual, seems su- 
perfluous. The summary action does away 
with the right to retire. The professor may 
be so fortunate or so unfortunate as to be 
granted it. 

Such is the issue at hand. Those with con- 
fidence in the important mission of the Car- 
negie Foundation, and in the wisdom of its 
guidance, are unwilling to believe that finan- 
cial reasons of future retrenchment—as has 
been variously implied, but in no manner offi- 
cially admitted—have determined this regret- 
table abandonment of an estimable policy. 
The individual and collective protests that 
have been presented to the authorities indicate 
two essential steps. The injured sense of 
justice may be allayed and confidence restored 
by a temporary, or even a long-term, if not a 
complete reinstatement of the “service” re- 
tirement; this is imperative. Meanwhile, ad- 
ditional experience will suggest measures 
whereby the advantages without the short- 
comings of the original provision will be pre- 
served. Justice and wisdom and a loyalty to 
high purpose are the three saving graces of 
public institutions. May they all prevail! 

JOSEPH JASTROW 

THE UNIVERSITY OF WISCONSIN, 

October, 1910 


MEN OF SCIENCE AND PRACTICAL LIFE 
To THe Epiror or Science: There is cer- 
tainly at the present time a great opportunity 
for improvement in the relationship which 


exists between the scientist and men in prac- 
tieal life. 


In looking over the catalogues of some of 
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the larger educational institutions, it is not 
an infrequent occurrence to see announce- 
ments, in their various ‘departments of re- 
search, that the laboratories and all their fa- 
cilities are open to men possessing the requisite 
qualifications for carrying on their inde- 
pendent investigations, while it is seldom that 
any one is found availing himself of this 
privilege, this being especially true of the 
middle western institutions. 

The principle involved in these announce- 
ments is, without doubt, correct, if put into 
practise, but the fault seems to lie in the fact 
that the advantages to be derived from this 
are not clear to the outsider, and the men in 
the educational institutions do not take it 
upon themselves to make it so and to advertise 
this one of the most important functions of 
the schools, which are turning out engineers, 
professional men and men taking up research 
in pure and applied sciences. 

It is well recognized that the association of 
the student with men who are enthusiastic 
and who are doing research, either practical 
or scientific, is one of the greatest stimulants 
that he can have. Above all, he is more likely 
to acquire the power of original thought and 
of handling an original problem in a better 
way and with more ease, the greater the num- 
ber of men with whom he has the pleasure of 
association. This is especially true in prac- 
tical lines where there are a large number of 
engineering students. 

Although men engaged in instructional work 
in many of the leading colleges are expected 
to and do carry on scientific research, for the 
greater part there is nothing of a practical 
nature undertaken either by themselves or 
men working under their direction. This 
should not be the case in those institutions 
where the student is looking toward his col- 
lege education as a means to an end. He 
should have the opportunity for association 
with men who are carrying on research of 
direct practical application. 

There are advantages to the instructor that 
may be considered as nearly if not quite 
equal to those obtained by the student. The 
men who are engaged in teaching scientific 
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and engineering subjects, while they may be 
conscientiously carrying on scientific research 
in their own line, are much more likely to 
become broad, efficient teachers if they come 
more frequently in contact, in a professional 
way, with men who are engaged in work out- 
side of the institutions of learning. 

It is also true that the advantages are not, 
by any means, all one-sided, as the man in 
practical life, who has a problem to solve or 
who is working on the solution of some prob- 
lem, can very frequently obtain valuable in- 
formation by consultation with some man 
who is working along the same line in an 
educational institution. He may also fre- 
quently find it possible for him to work with 
a scientist who is well acquainted with that 
particular line of work, to their mutual ad- 
vantage. 

What can be done has been shown in one 
way at the University of Kansas with her in- 
dustrial fellowships. This particular case may 
be the best possible thing for this place but, 
on the other hand, might prove anything but 
a success if undertaken at some other insti- 
tution or under some other man, who did not 
have the personality to carry it through. 
Each man: will have to work out the plan best 
suited to himself and his locality. 

R. C. Benner 


UNIVERSITY OF ARIZONA 


THE REFORM OF THE CALENDAR 


To tHe Eprror or Sctence: In the Septem- 
ber 2 number of Sctence is a communication 
signed Charles E. Slocum, in which are con- 
veyed some expressions of Moses B. Cots- 
worth which suggest a method for remedying 
the troublesome irregularities of our present- 
day calendar. 

Our calendar, among other heritages from 
our more or less remote ancestors, is character- 
ized by incongruities that make it fit awk- 
wardly into present-day human activities, 
industrial, commercial and social; and has in- 
deed become an anachronism. The suggestion 
of a reformation of the calendar appears to 
be very timely, and the method proposed is 
simple and feasible, the changes indicated ap- 
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parently not involving any embarrassments — 
nor confusion in the business and social world. 

It is to be hoped that this suggestion wil] 
take the form of an active movement, and 
will be promoted before international coun- 
cils. 

The discussion of the calendar not unnat- 
urally invites some reflections upon our 
“legal holidays,” those wandering comets of 
our almanac, which not unfrequently drop 
upon us unawares, to the great disturbance of 
the business world. 

It is not a small matter to have the complex 
machinery of the whole body of finance and 
commerce throughout the country brought to 
a sudden stop, with most of the functions of 
the federal government suspended, at irregular 
times and when most people are unaware of 
such an event. This also is in the nature of 
an anachronism, and out of harmony with the 
working of the vast elaboration of machinery 
of present-day activities. 

This is, moreover, a growing evil, based 
upon a combination of sentiment and politics, 
and legislators seem disposed to add a new 
“legal holiday” to the growing list on small 
provocation, in commemoration of some con- 
spicuous person or political event in the coun- 
try’s history, apparently without consideration 
of the effect upon the business world. 

A simple remedy would seem to be available 
for this evil also. 

There are, it may be said, four cardinal 
holidays in our calendar, that have so grown 
into our system by habit of thought as not to 
constitute a disturbing element in the current 
affairs of the people, as all are thoroughly fa- 
miliar with the times of their recurrence. 
These are New Year’s Day, Fourth of July, 
Thanksgiving Day and Christmas. Other 
than these we have fifty-two Sundays in the 
year, which together would seem to afford 
ample time for rest and recreation. 

The suggestion of a remedy for the evil of 
irregular “legal holidays” is, that they shall 
all be made to fall on Sundays instead of on 
week days. T. G. DaByey 

CLARKSDALE, MISS., 

September 5, 1910 
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SCIENTIFIC BOOKS 


The Dawn of the World, Myths and Weird 
Tales told by the Mewan Indians of Cali- 
fornia. By C. Hart Merriam. Pp. 273. 
Cleveland, The Arthur H. Clark Company. 
1910. 

This work of a well-known American biol- 
ogist resembles Jeremiah Curtin’s “ Creation 
Myths of Primitive America” in that it en- 
deavors to acquaint the general public with a 
body of aboriginal American myths, further in 
the fact that the tribe selected for the purpose 
is Californian. Mr. Merriam’s book, however, 
has not only a popular appeal, but is of dis- 
tinct scientific value and as such is worthy of 
careful perusal and study on the part of those 
interested in American Indian mythology and 
ethnology. The greater part of the Califor- 
nian mythologiec material hitherto published 
(Hupa, Kato, Wishosk, Lassik, Shasta, Acho- 
mawi, Atsugewi, Yana, Wintun, Maidu) be- 
longs to the smaller half of the state lying 
north of San Francisco Bay. Besides some 
material, mostly San Luisefio and Diegueiio, 
from the extreme southern part of the state, 
practically nothing, if we except Dr. Kroeber’s 
“Myths of South Central California,” which 
are chiefly Yokuts, has been published specific- 
ally referring to the folk-lore of the Indians 
between San Francisco Bay and the Mexican 
border. “The Dawn of the World,” as ex- 
plained by its subtitle, is devoted to the tribes 
variously known as Miwok (Merriam’s Me- 
wuk) and Moquelumnan. These tribes, of 
whom hardly anything beyond fragmentary 
notes have been published, include the Miwok 
proper of the San Joaquin valley and the 
foot-hills of the Sierra Nevada to the east, the 
Coast Miwok just north of Golden Gate nearly 
to Russian River, and the small group of Clear 
Lake Miwok northeast of the Coast Miwok. 

The body of the book consists of a set of 
over thirty myths in the ordinary sense of the 
word, called “ancient myths” by Mr. Mer- 
riam, and a series of beliefs or “ present-day 
myths” respecting animals, ghosts and the 
sign of death, natural phenomena, witches, 
pigmies, giants and other fabulous beings; an 
introduction on the general characteristics of 
Miwok mythology prefaces these two parts. 
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Many of the myths proper are very short and 
are evidently but fragments of what must 
originally have been fuller narratives. “ Dur- 
ing the few years that have passed since the 
tales were collected,” says Mr. Merriam, “ sev- 
eral of the tribes have become extinct.” 
Hence even a fragmentary myth is of positive 
value and thanks are due Mr. Merriam for 
having rescued what in some cases would very 
soon have become irretrievably lost. Several 
points of interest come out when the main 
facts of Miwok mythology are considered in 
comparison with those of other Californian 
tribes. In the first place, the creation of the 
world from out of a watery waste, a myth that 
is characteristic of the Maidu, Wintun and 
Achomawi of northern California, is conspicu- 
ous by its absence here; the creation of man 
from feathers is characteristic of the tribe. 
Secondly, Coyote, who in most American In- 
dian mythologies is, if not always entirely, yet 
generally to a considerable extent, looked upon 
as a “trickster,” meddlesome and obscene, is 
among the Miwok a consistently benevolent 
being and is, somewhat vaguely, looked upon 
as the creator. The great réle played in 
Miwok mythology by the falcon, to a less ex- 
tent also the “ condor,” is further noteworthy ; 
this feature is paralleled also in the mythology 
of the Yokuts, who live to the south of the 
Miwok. Not a few of the myths published 
by Mr. Merriam find ready analogues among 
other Californian tribes, some even outside of 
California. Such, to mention but a few, are 
the theft of fire, of which quite a number of 
versions are found in the book, the making of 
hands for man by the lizard, and the “ bear 
and deer ” story (pp. 103-112), a widely spread 
myth found also in the Columbia River region 
and among the Shoshone of the Great Basin. 
The second part of the book, the “ present-day 
myths,” contains much of ethnologic in- 
terest and many of the beliefs listed could be 
paralleled among other tribes. That it is 
necessary for a person before he dies to have 
his nose perforated (p. 218) is, for instance, 
a belief shared also by the Yana of northern 
California as well as by other tribes of the 
state. 

The myths are told in a rather agreeable 
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style and seem to reproduce the spirit of the 
original as well as could be expected of narra- 
tives not based directly on Indian texts. The 
practise adopted by Mr. Merriam, as before 
him by Curtin, of speaking of the animal, or 
better, pre-animal, characters by their Indian 
names instead of by the English translations of 
these names is hardly to be commended. 
Nothing is gained thereby. The Indian names 
are not really proper nouns, but merely the 
ordinary words for the animals referred to, so 
that their use not only taxes the memory of 
the reader, but, to some extent, gives him a 
mistaken idea of the character of the mythol- 
ogy. Yet it would be mere carping to dwell 
on so small a matter. It is to be hoped that 
this contribution to California folk-lore will 
be followed by others from the pen of Mr. 
Merriam. Epwarp Sapir 
GEOLOGICAL SURVEY, 
OTTAWA, ONTARIO 


The Simple Carbohydrates and the Gluco- 
sides. By E. Franktanp Armstrone, D.Sc., 
Ph.D., Associate of the City and Guilds of 
London Institute. Pp. ix+112. New 
York, Longmans, Green and Co. 1910. 
This monograph, one of the series on Bio- 

chemistry, edited by R. H. Aders Plimmer 
and F. G. Hopkins, presents an up-to-date 
summary of the chemistry of the subject, par- 
ticular emphasis being placed upon those 
carbohydrates which have a biochemical sig- 
nificance. It would be a matter of no little 
labor for a physiologist to acquire from the 
scattered literature a conception of the pres- 
ent status of the subject comparable in any 
degree with Dr. Armstrong’s excellent re- 
view. As an illustration of the interesting 
incidental suggestions which have been intro- 
duced appropriately, the following paragraph 
may be quoted: 

From the biological point of view, the fact that 
glucose exists in solution not as a single substance 
but as an equilibrated mixture of stereoisomeric 
y-oxidie forms, readily convertible into one an- 
other, is of fundamental and far-reaching impor- 


tance. If one of the stereoismerides is preferably 
metabolized in the plant or animal, in the course 
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of either synthetic or analytic processes, the pos- 
sibility of controlling the equilibrium in the one 
or other direction, so as to increase or limit the 
supply of this form, places a very delicate i. 
rective mechanism at the disposal of the organism. 
This question is undoubtedly one which demands 
the close attention of physiologists (p. 20). 


The recent views regarding the structure 
of sugars are introduced in a way that is log- 
ical rather than dogmatic, and without re- 
hearsing all the details of the evidence bearing 
on the points involved. The mono- and disac- 
charides are considered at some length, glu- 
cose being selected as the typical sugar for 
discussion. There are further included chap- 
ters on The Relation between Configuration 
and Properties, Hydrolysis and Synthesis, and 
The Natural and Synthetic Glucosides. The 
attempt of the author to present the subject 
by a stimulating method has resulted in a 
commendable success. A useful bibliography 
of 17 pages is appended. 

LaFAyETTE B. 

SHEFFIELD SCIENTIFIC SCHOOL OF 

Yate UNIVERSITY 


Mineralogie de la France et de ses Colonies. 
Tome Quatriéme, 1° partie. A. Lacrorx. 
Librarie Polytechnique, Ch. Béranger, Edi- 
teur. Paris, Rue des Saints-Péres, 15. 
1910. 

The fourth and last volume of Lacroix’s 
“Mineralogie de la France” is now being 
published, the first part having just appeared 
and the second, or final part, being promised 
before the year is out. The second part of the 
third volume, which appeared in 1909, was re- 
viewed in Science, Vol. 32, No. 816, August 
19. The present part starts in with the man- 
ganites and plumbites, braunite, hausmannite 
and minium. Under the psilomelane group, 
romanéchite is described as a distinct spe 
cies with the formula H,(Mn, Ba) Mn,0, or 
(Mn, Ba)O-3Mn0,+H,O. It is near hol- 
landite in composition, but differs from it 12 
that hollandite is much richer in iron, and has 
all the H replaced by metals. Romanéchite 
forms compact or concretionary masses with 
fibrous structure. Psilomelane is described 
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under the formula xRO-yMnO,-2H,O, of 
which the cobalt bearing variety, asbolite, has 
an important economic value as a cobalt ore. 
Rancieite is a calcium-bearing variety of 
psilomelane. Under anhydrous sulphates and 
chromates are descriptions of mascagnite, 
thenardite and metathenardite, which is the 
name given to a polymorphic form of Na,SO, 
stable above 235° and differing in its crystal- 
line and optical properties from thenardite. 
It was found at a secondary fumarole (temp. 
500-590°) of Mt. Pelée and had evidently 
formed from fusion. There are then described 
glauberite, anhydrite, the barite group with 
many photographs and crystal drawings, the 
alunite group in which an occurrence of natro- 
alunite from Martinique may be noted, lanar- 
kite, brochantite and linarite. Caledonite and 
leadhillite are the two sulfates with carbon- 
ates. The list of hydrous sulphates is an 
extensive one and includes mirabilite, gypsum 
(nearly 50 pages) and most of the vitriols, 
namely, epsomite, goslarite, morenosite, mel- 
anterite, pisanite, boothite, bieberite and chal- 
canthite. Further alunogen, connellite, co- 
quimbite, fibroferrite, aluminite with which 
felsjbanyite and paraluminite may be iden- 
tical, being only aluminite in a somewhat 
altered condition. Apatélite (Fe, Al),(OH),- 
SO,-++ H,O is a definite mineral species, its 
composition as here given being deduced from 
a new analysis of original material, the results 
obtained differing very much from the orig- 
inal analysis." The remaining sulphates de- 
scribed are copiapite, glockerite, polyhalite, 
kalinite, halotrichite, pickeringite, metavoltite, 
roemerite, botryogen and cyanotrichite. Of 
the molybdates and tungstates there are 
wulfenite, scheelite and the wolframite group 
composed of ferberite FeWO,, wolframite 
(Fe, Mn) WO, and hiibnerite MnWO,, though 
Lacroix states that the analyses of ferberite 
show an excess of FeO. Molybdite from Cor- 
sica showed qualitatively the presence of iron 
and water. The aluminates, ferrites, chrom- 

*The composition of this and several related 
minerals badly needs revision. From the data 
now at hand, apatélite, raimondite, cyprussite and 


possibly several others are probably identical 
(W. T. 
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ites comprise the spinel group, the various 
members of which (spinel, hercynite, chrom- 
ite, magnetite, etc.) are fully described and 
illustrated, and the orthorhombic chrysobery]. 
Only three borates are given, hambergite and 
rhodizite from Madagascar and ulexite. Na- 
dorite, PbO-SbOCl, from Algiers and the 
probable occurrence of romeite, CaSb,O,, 
therewith, are the two antimonites which 
finish the volume. The descriptions of the 
different minerals are given as in the former 
volumes and the paragraphs on the occur- 
rences and associations are very full and con- 
tain much interesting information. The vol- 
ume is richly illustrated with photographs and 
with crystal drawings. 
Wavpemar T. SCHALLER 


SCIENTIFIC JOURNALS AND ARTICLES 


The Journal of Biolegical Chemistry, Vol. 
VIII, No. 3, issued September 15, contains 
the following: “Some Peculiarities of the 
Proteolytic Activity of Papain,” by Lafayette 
B. Mendel and Alice F. Blood. A detailed 
study of the behavior of papain with especial 
reference to the accelerating effect which 
HCN exerts upon its action. “The Erepsin 
of the Cabbage (Brassica oleracea),” by Alice 
F. Blood. A typical vegetable erepsin can be 
prepared from white cabbage. “A Method 
for Determination of Saccharine in Urine,” 
by W. R. Bloor. Evaporated urine is acidified 
and extracted with benzol. Saccharine is 
determined colorimetrically in the benzol ex- 
tract by transforming it into a colored sub- 
stance, probably phenol-sulphonephthalein or 
sulphurein. This is effected by heating with 
phenol-sulphurie acid. “ Estimation of Sac- 
charine in Urine and Feces,” by Alfred J. 
Wakeman. A modification of Bloor’s method. 
“Manganese of the Tissues of Lower Ani- 
mals,” by H. C. Bradley. Data from numer- 
ous analyses indicate that manganese is a 
normal constituent of the fresh-water mussels 
of North America. “Some Lipase Reac- 
tions,” by H. C. Bradley. Experiments per- 
formed with human pancreatic juice show that 
the hydrolysis of triolein is regularly increased 
by increased amount of lipase; that a given 
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amount of lipase can hydrolyze a definite 
amount of triolein, irrespective of the mass 
of the latter; that reversion occurs in only 
negligible amounts when water is present. It 
is suggested that lipase may not be an impor- 
tant factor in the synthesis and storage of fats 
in the cell. “ Behavior of Molds toward the 
Stereo-isomers of Unsaturated Dibasic Acids,” 
by Arthur W. Dox. Comparisons of growth 
of various molds in media containing fumaric, 
maleic, mesaconic, citraconic and itaconic 
acids. 


NOTES ON METEOROLOGY AND 
CLIMATOLOGY 

Owrne to the fact that the horizontal com- 
ponent of falling snow is frequently greater 
than the vertical, the catchment of the true 
amount of snow falling at any place has al- 
ways been a problem of great practical diffi- 
culty. The complex whirls and eddies set up 
by the wind over the ordinary precipitation 
gauge do not allow the proper amount of 
snow to fall into the cylinder. For this reason 
it has frequently been the practise to cut out 
a cylinder of snow from an open place where 
the snow lies at an average depth, and con- 
vert this into the water equivalent. The in- 
creased use of water for irrigation and power 
purposes in the western part of the United 
States has resulted in a demand for a more 
thorough knowledge of the proper manner of 
measuring rainfall. Some time ago the 
United States Weather Bureau appointed Pro- 
fessor F. H. Bigelow to supervise a study of 
the problem. The first report of progress in 
this investigation has just been published. It 
consists largely of a summary of the results 
obtained from a number of stations in thir- 
teen western states, all of which were equipped 
with similar apparatus. It contains the con- 
clusion, “that it is not proper to give further 
consideration to any plan of constructing a 
seasonal snow or rain gauge that depends 
upon a pipe having a small diameter, such as 
the usual Weather Bureau rain gauge, the 
ten-inch standpipe, and the numerous auto- 
matic devices fitted with similar pipes for the 
catchment. ... We infer that all the stations 
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of the Weather Bureau should be equipped 
with snow bins, and that the rain gauges 
should be placed inside, the open top being 
within a few inches of the floor of the bin.” 
The bin giving the best results thus far con- 
sists of a five-foot cubical box, open at the 
top, with its floor five feet above the ground, 
It also has inside and outside louver screens 
which prevent the formation of eddies. This 


much of the problem having been solved, it is 


probable that the experiments will be continued 
with the hope of constructing a seasonal res- 
ervoir for remote places where access is only 
occasionally possible. 


In the latest number of the Monthly 
Weather Review, the June number, Professor 
A. G. McAdie, section director of the United 
States Weather Bureau at San Francisco, 
calls attention to some interesting facts in 
connection with the snowfall at Summit, 
Cal., the elevation of which is 7,017 feet. A 
table is published showing the seasonal snow- 
fall for the past forty years, constituting 
one of the longest periods of snowfall 
observations in the country. The average 
annual snowfall for this period is 422.6 
inches (35.2 feet), and the maximum for any 
one winter being that of 1879-80, when it was 
783 inches (65.3 feet). Using a similar table 
as a basis, Professor J. N. LeConte has drawn 
a curve to show the average rate of melting 
and the relation between this and travel possi- 
bilities. The actual curve of melting for any 
year may be compared with the mean curve, 
and if it falls below the mean for the most 
part, the season will probably be a dry one, 
and travel in the mountains will be possible 
at a much earlier date than during a year 
when the actual curve of melting rises above 
the mean. 


Tue British Meteorological Office has just 
issued a volume called “The Trade Winds of 
the Atlantic Ocean,” consisting of three con- 
tributions to the study of the northeast and 
southeast trade winds. As stated in the pref- 
ace, five years ago Dr. W. N. Shaw called at- 
tention to “the analogy between the seasonal 
variation of the trade wind and that of the 
rainfall of the south of England,” and “ added 
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a number of other considerations that seemed 
to point to a connection between what may 
be called the main arterial circulation of the 
atmosphere as represented by the trade wind 
and the meteorological consequences of that 
circulation in other parts of the world.” 
Guided by this suggestion, Commander M. 
W. C. Hepworth has endeavored to trace, in 
the first paper in the present volume, the ef- 
fect of variations in the trade winds upon the 
temperature of the water in the North At- 
lantic. The second paper is a lengthy discus- 
sion by Mr. J. S. Dines of all the data for St. 
Helena which the Meteorological Office pos- 
sesses, especial attention having been paid to 
the anemograph records. The third paper 
consists of a mathematical demonstration, by 
Mr. E. Gold, of the relation between the 
variation of wind velocity and barometric 
fluctuation, one of the few meteorological 
problems amenable to direct mathematical 
treatment. Here again application of the 
general theorem to the particular case of St. 
Helena has been made. 


Tue first number of the “ Monthly Meteor- 
ological Report of the Australian Common- 
wealth” has recently been distributed. This 
publication will doubtless serve the same pur- 
pose in Australia that the Monthly Weather 
Review does in the United States. Under the 
direction of its meteorologist, Mr. H. A. 
Hunt, the Commonwealth Bureau of Meteor- 
ology has had a remarkable growth, and now 
ranks with the weather services of older coun- 
tries. As an example of its work note should 
be made of its latest bulletin, “On the Possi- 
bility of Forecasting the Approximate Winter 
Rainfall for Northern Victoria,” by Mr. E. T. 
Quayle, an assistant in the bureau. The au- 
thor has found a close agreement between the 
winter rains of that country and the preced- 
ing monsoonal depressions. The practise of 
forecasting even the approximate rainfall of 
a coming season by a government service is 
not common. The same bureau has also pub- 
lished an average rainfall map of New South 
Wales, the first of a series, now in the course 
of preparation, which will include all the 
states, 
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Tue relation between free air conditions 
and those prevailing at similar heights on 
mountains has received considerable atten- 
tion in Europe within recent years. Berson 
found from a comparison of the temperatures 
observed in balloons with those obtained on 
the Brocken (3,740 feet) that the mountain 
was 0.9° C. colder than the free atmosphere. 
Hann deduced from mountain observations 
that the mean temperature gradient up to 
10,000 feet is 5.7° to 5.8° per kilometer, 
whereas balloon ascents gave a mean of 4.9° 
to 5.0°, while kite ascents gave 4.7°. Accord- 
ingly, air in contact with a mountain 10,000 
feet high will be 2° to 3° C. below that at the 
same height in the free atmosphere. Shaw 
and Dines found that the results obtained in 
twenty-eight kite ascents showed that the 
temperature on Ben Nevis (4,406 feet) was 
in all cases lower than that in the free atmos- 
phere at the same height over the sea to the 
west of the mountain, the mean difference 
being 2.6° C. In comparing the simultaneous 
values observed on Zugspitze (9,728 feet) and 
those recorded at the same height in balloon 
ascents from Munich, 56 miles distant, 
Schmauss found a mean difference of 1.6° C. 
between the synchronous temperatures, and 
1.1° C. between the temperature recorded in 
the free air and the mean temperature of the 
day at Zugspitze. The same investigator also 
deduced, from a comparison of the tempera- 
tures on Zugspitze and Sonnblick, that the 
latter was 0.6° C. colder than the former at 
the same height, indicating that a mountain 
in the middle of a mountainous district is 
colder than one on the edge of such a district, 
and offering further evidence that the atmos- 
phere is cooled by the mountain. Shortly be- 
fore he went to Reno, Nevada, where he is 
now observer at the University of Nevada, 
Mr. S. P. Fergusson completed an investiga- 
tion of this nature which had been carried on 
in the White Mountains of New Hampshire. 
Simultaneous observations at similar heights 
were obtained by means of kites in the free 
air, and recording instruments in a standard 
shelter upon the summit of Mount Washing- 
ton. A brief summary of the results found 
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was published in Appalachia for 1910, but 
a more complete report will be given in a 
forthcoming volume of the “Smithsonian 
Miscellaneous Collections,” part of the ex- 
pense of the work having been provided for 
by a grant from the Hodgkins Fund. 


Ar the recent Harvard-Boston Aviation 
Meet Professor R. W. Willson established 
what is likely to become a standard method 
for determining the maximum height reached 
by an aeroplane in flight. A thermograph, 
which had been used at Blue Hill Observa- 
tory for obtaining the temperature encoun- 
tered by a sounding balloon, and a water 
barometer were attached to the aeroplane. 
The atmospheric pressure prevailing at the 
highest point reached by the aviator was 
later corrected for the temperature recorded 
by the thermograph, and the actual height 
computed with the aid of the usual tables. As 
a check upon this height, simultaneous ob- 
servations of angular altitude were made by 
means of transit instruments, one at each end 
of a measured base line, and the height com- 
puted from the triangle thus obtained. As 
the method gives two independent determina- 
tions of height, the desired accuracy is at- 
tained. 


In an article in “Umschau” by Dr. Karl 
Stoeckel, attention is called to the fact that 
ultra-violet light, like the rays of radium, de- 
compose water into hydrogen and hydrogen 
dioxide, without evolution of oxygen. It is 
believed that the ultra-violet rays of sunlight 
which fall upon the water vapor suspended 
in the lower strata of the earth’s atmosphere 
decomposes a small part of it to produce 
hydrogen, which rises to great heights, and 
hydrogen dioxide, which has been found in 
small quantities in rain-water. From spec- 
troscopic observations of high, luminous 
meteors, Professor Pickering has shown that 
hydrogen is undoubtedly present. Moreover, 
Professor J. Hann has calculated that 99.5 
per cent. by volume of the atmosphere at a 
height of 62 miles is hydrogen. A slightly 
larger proportion, 99.84 per cent., is obtained 
by Dr. W. I. Humphreys, of the United States 
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Weather Bureau, in a recent research, Jt is 
not improbable that these facts wil] help to 
solve the problem of the upper inversion, as 
well as that of the slow desiccation of the 
earth. Anprew H. Parmer 
HILL OBSERVATORY, 
Hype Park, Mass., 
September 28, 1910 


PUBLICATIONS ON THE INDIANS OF THE 
NORTHERN PLAINS 


For several years the department of anthro- 
pology of the American Museum of Natural 
History has been engaged with a cultural sur- 
vey of the Indian tribes occupying the north- 
ern plains: viz., the Sarcee, Northern Sho- 
shone, Blackfoot, Crow, Gros Ventre, Assini- 
boine, Hidatsa, Mandan, Dakota, Plains Cree 
and Plains Ojibway. Though far from com- 
plete practically all of these tribes have been 
visited and systematic continuous investiga- 
tion inaugurated for the next five or more 
years as the case may demand. The formu- 
lated results are now appearing in the “ An- 
thropological Papers” of the American Mu- 
seum of Natural History, seven papers having 
been issued to date, four of which were previ- 
ously reviewed in Science, October 16, 1908. 
The three to be discussed here are: The North- 
ern Shoshone, Vol. 2, Pt. 2, pp. 165-306, Plate 
I. and 20 text figures, January, 1909, and The 
Assiniboine, Vol. 4, Pt. 1, pp. 1-270, Plates 
I.-III., and 17 text figures, November, 1909, 
both by Robert H. Lowie; The Material Cul- 
ture of the Blackfoot Indians, by Clark Wiss- 
ler, pp. 1-176, Plates I—VIII., and 103 text 
figures, March, 1910. 

The Northern Shoshone—In 1906 Dr. 
Robert H. Lowie began an investigation of 
the northern Shoshone, or Snake Indians. 
His results, as published, show that in eco- 
nomic life these Indians manifest predomi- 
natingly the traits of the plateau area west of 
the Great Divide, especially in the use of 
seed-grains and fish, the buffalo being little 
more than an incident in whose pursuit they 
made occasional journeys into the Missour! 
basin, a practise no doubt greatly stimulated 
by the acquisition of horses. In costume, 
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however, the northern Shoshone, like many of 
their southern relatives, bear a general re- 
semblance to the plains type, but in the former 
use of the woven rabbit-skin robe and the ex- 
ceptional use of the buffalo robe we have again 
plateau traits. The manufacture of coiled 
and twined basketry further differentiates 
them from the northern plains Indians, as do 
the absence of the elaborate medicine bundle, 
the sun dance and the men’s societies. Deco- 
rative art seems, however, to have been 
strongly influenced by the northern plains; 
but while this influence is also evident in 
mythology, the predominating characteristics 
are those of the plateaus and California. 
Thus, on the whole, it appears that the older 
theory that the northern Shoshone formerly 
lived on the Missouri has no support, other 
than the traditions of battles among the 
Blackfoot, Crow, ete., all of which are prob- 
ably based upon chance encounters with Sho- 
shone hunting parties. 

The Assiniboine.—Dr. Lowie also made a 
special study of the mythology and culture of 
two divisions of the Assiniboine, those at 
Morley, Alberta (1907), and those at Fort 
Belknap, Montana (1908). One of the im- 
portant problems, here, arises from the as- 
sumed late separation of the Assiniboine from 
the Dakota and their subsequent association 
with the Cree between whom an important ex- 
change of cultural traits must have occurred. 
Enough linguistic data were secured to show 
a distinct dialectic difference between these 
two divisions of the Assiniboine, suggesting 
that their separation from the Dakota must 
have been earlier than is really assumed. 
However, further investigation of the speech 
current among the various bands of Assini- 
boine now living in Saskatchewan will be nec- 
essary to a satisfactory conclusion. In my- 
thology we again find evidence for the 
remoteness of the separation from the Dakota 
in so far that the Assiniboine show far less 
of the elementary Siouan characteristics than 
of the Algonkin. Among the close neighbors 
of the Assiniboine, toward whose mythologies 
are shown almost equally marked relation- 
ships, are the Ojibway, Cree, Blackfoot and 


SCIENCE 


F63 


Gros Ventre, all highly individualized Algon- 
kin tribes. Ceremonial organization is 
another aspect of culture, receiving special 
attention in this paper, one of the most strik- 
ing points being that the Assiniboine 
have a number of ceremonial societies in 
which there is no conception of anything like 
a series or age gradation, but in which, never- 
theless are shown certain other analogies in 
procedure and regalia to these widely distrib- 
uted plains features. This result led the au- 
thor to a special examination of the various 
tribal associations so far reported to deter- 
mine in how far the age classification series 
holds for the area at large. His conclusion is 
that neither the age relationship nor any 
other conception can be taken as the control- 
ling principle, but that each tribe has in a 
way constructed its societies by “the novel 
synthesis of singly wide-spread elements ” and 
not by the complete adoption of any one or- 
ganization. This is, of course, largely theo- 
retical and in opposition to the sociological 
theories of Shurtz and Webster, but in line 
with the synthetic structure of the sun dance, 
pipe ceremonies, beaver ceremonies, etc., of 
the same area noted by American anthropol- 
ogists. In addition to these major considera- 
tions the paper contains data on material 
culture, art, social organization and religion. 

The Blackfoot.—In 1906 Dr. Wissler vis- 
ited the Blackfoot Indians in Montana, giving 
special attention to their material culture, the 
subject of the latest publication in this series. 
In this paper fairly complete data are pre- 
sented under the heads of food and its prepa- 
ration, manufactures, transportation, shelter, 
dress and weapons. Taking these aspects of 
culture alone, the Blackfoot manifest no im- 
portant traits not shared in almost equal 
measure by some of their immediate neigh- 
bors, so that it is impossible to credit them 
with tribal individuality or to determine 
their relative weight as a factor in the de- 
velopment of plains material culture. A 
critical examination of available historical 
data shows that there is no firm foundation 
for the current theory that the Blackfoot mi- 
grated to the plains from the forests of the 
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Mackenzie basin within two and a half cen- 
turies, the presumption being that they have 
occupied the plains for a long period, whence 
their want of individuality can not be ex- 
plained as due to disorganization attendant 
to the hasty assimilation of a new culture. 
Sufficient comparative data have been intro- 
duced under the various headings to show the 
relative position of the Blackfoot in the 
northern plains group and, in turn, the rela- 
tive position of this group in the area at 
large. It appears that the material culture of 
the northern plains tribes was relatively least 
influenced by the tribes of the plateaus on the 
west, but profoundly affected by acquisitions 
from the south and the east. Thus, while tra- 
dition gives the Blackfoot and Assiniboine 
women of former times a costume like that of 
the Cree and Salteaux, within the historical 
period they have used the well-known form of 
the Kiowa, Ute, Arapaho and Dakota: again, 
the tipi of the Blackfoot, like that of the 
Crow, is of the type known to some Déné 
tribes and also the Salteaux, in contrast with 
the type used by the Arapaho, Dakota, eé al. 
Throughout the paper a number of problems 
in the distribution of cultural traits have 
been defined for which additional data are 
needed, especially from the Cree and Central 
Algonkin tribes. 

In closing, it seems in order to state that 
field-work among the Cree, Salteaux, Crow, 
Hidatsa, Mandan and Dakota has been suffi- 
ciently advanced to announce papers upon 
these tribes as the next issues of the series. 

CLaRK WISSLER 


THE DISCOVERY OF FOSSIL MAMMALS IN 
CUBA AND THEIR GREAT GEOGRAPH- 
ICAL IMPORTANCE 


From the standpoint of geographical evolu- 
tion there was no more important announce- 
ment at the meeting of the Geological Con- 
gress at Stockholm than that of the discovery 
of a large mammalian fauna in the Pleisto- 
cene caves of central Cuba, by Professor de la 
Torre, of the University of Havana. Hitherto 
the known mammals of Cul a consisted of four 
living and one extinct species of rodents, and 
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one species of edentates, according to Amer- 
ica’s great naturalist, the late Professor E. D. 
Cope (whose conclusions were necessarily 
adopted by the writer as long ago as 1894), 
Messrs. Vaughan and Hayes, although not 
workers in vertebrate paleontology, in writing 
of Cuba discredited the occurrence of even 
these few fossils, as reported by other ob- 
servers, and, furthermore, reported as want- 
ing, any Jurassic formation in Cuba, although 
such had been found at an earlier date. 

Professor de la Torre’s collection embraces 
a large Pleistocene fauna of rodents, edentates 
and other vertebrates, as also excellent speci- 
mens of Jurassic fossils. Some of these were 
exhibited at Stockholm and others are at pres- 
ent at the American Museum of Natural His- 
tory, New York. These Pleistocene mammals, 
or other immediate ancestors, must have 
reached the island of Cuba by land tongues, 
now submerged to 6,000 feet, except those by 
way of Florida (of which Cuba is the exten- 
sion of the continental mass), which are now 
only 2,100 feet below sea-level. These sub- 
merged land tongues are themselves incised by 
cafions, which were once land features, and 
show the recent submergence of the whole 
Antillean region, which hypothesis was also 
accepted by Cope. The migrations of these 
animals confirms a late great continental ele- 
vation, which can not be ignored in any theory 
relating to the origin of the glacial period. 
From the biological point of view, these fossil 
remains are of extraordinary value, and Pro- 
fessor de la Torre is to be congratulated on 
his remarkable discovery. 

Apropos, it may be stated that the writer 
has also himself obtained from a cavern near 
the boundary line, on the French and Dutch 
Island of St. Martin, the remains of Ambly- 
rhiza, a Pleistocene rodent as large as a deer; 
notice of which has not hitherto been pub- 
lished. This rodent reached the northeastern 
Antilles from South America (Cope) by land 
tongues between the islands, now submerged, 
in one case to 4,000 feet. 

The physiographic evidence of a similar late 
great elevation of Europe, based upon now 
submerged cafions, has also been shown by 
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Professor Edward Hull, of England, and Dr. 
Fridjof Nansen, of Norway. 
J. W. SPENCER 
STocKHOLM, 
August 24, 1910 


SPECIAL ARTICLES 

THE PERMEABILITY AND CYTOLYSIS OF EGGS 

THE question as to whether cells may 
change in their permeability to various sub- 
stances and the bearing of these changes on 
vital phenomena, in particular the develop- 
ment of the egg, has excited much discussion 
of late. My own experiments (at Tortugas 
and Woods Hole) have been directed toward 
determining the permeability of sea-urchin’s 
eggs for some one substance and the effect of 
certain substances in altering the permeability 
of the egg for this substance. Sodium hydrate 
was chosen for the purpose because its en- 
trance may readily be indicated after staining 
the cells in neutral red. This dye, red in 
neutral and acid solution, becomes yellow in 
alkaline solution. 

Since the classic researches of Pfeffer it has 
been well known that plant cells will take up 
and concentrate in their sap vacuoles, certain 
dyes, notably methylene blue, from very dilute 
solutions. In some cells the dye is precipi- 
tated as fine blue granules which Pfeffer 
proved to be a compound formed with tannic 
acid. In the leaf cells of Elodea the dye 
remains in solution yet becomes more concen- 
trated than without. This gives the appear- 
ance of a diffusion of the dye into the cell 
against a concentration gradient, which is of 
course an impossibility. The dye must be 
changed within, but “the precise character of 
the still soluble combination in which pigment 
accumulates in the cell sap of Trianea, Lemna, 
Elodea, ete., is as yet unknown.” A clue as 
to the nature of the condition in which the 
dye exists in the cell is obtained by staining 
with neutral red. In tap water a dilute solu- 
tion is brick red, indicating that a small 
amount of the dye is present in the alkaline 
yellow condition, the undissociated molecule 
(ROH), on the theory of indicators. But 


* Pfeffer’s “Plant Physiology,” Vol. I., p. 94, 
1900. 
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in the Elodea cells it is always bright red in 
color. This suggested that within the cells the 
neutral red existed in the acid or dissociated 
(RCl) condition which was unable to pass out. 
That this view is correct can be easily shown 
by placing Hlodea leaves in tap water con- 
taining neutral red plus just enough acid to 
convert all the dye into the acid condition 
without injuring the cells themselves. Not a 
cell stains. Thus the protoplasts “select ” 
only the undissociated molecules of basic dyes 
from a solution. Within the cell these are 
practically completely dissociated and unable 
to pass out, giving the appearance of diffusion 
against a concentration gradient. Exactly 
the same conditions hold for methylene blue, 
only there is no difference in the color of the 
dissociated and undissociated elements. 

Sea-urchin eggs are also capable of concen- 
trating neutral red from very dilute solutions, 
but the manner of retaining the dye is very 
different, although the conditions of entrance 
are the same. No neutral red can enter sea- 
urchin eggs from dilute acid sea water in con- 
centrations which do not coagulate the egg. 
As soon as the eggs do coagulate they stain 
but in a different manner from the normal 
eggs. In the latter the dye is taken up (com- 
bined?) by granules distinguishable from the 
yolk granules, in that they always pass to the 
distal pole of the egg on centrifuging, whether 
first stained and then centrifuged or first cen- 
trifuged and then stained. They are present 
in the fertilized as well as the unfertilized egg 
(Toxopneustes), but the rate of staining of 
these granules is much more rapid in the -for- 
mer than the latter. I would attribute this 
to the rate of entrance of the dye and can 
therefore confirm for neutral red what Lyon 
has recently found for methylene blue. 

If red-stained sea-urchin eggs are placed in 
hyperalkaline (100 ¢.c. sea water -+- 1.3 c.c. 
n/10 NaOH) sea water they retain their red 
color for several hours. When killed by 
chloroform-saturated sea water, the alkali al- 
most instantly enters and turns the red to 
yellow. It may be shown that the color 
change is independent of the swelling of the 
egg caused by chloroform, for the penetration 
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of alkali takes place just the same when swell- 
ing is prevented (for a short time) by the 
addition of cane sugar to the sea water. 
Either the NaOH fails to enter normal eggs 
or only enters so slowly that it is neutralized 
within the egg. Since the number of eggs is 
very small compared with the bulk of alkaline 
solution, and the alkali would continue to dif- 
fuse in, so long as neutralized, it would re- 
quire an enormous production of acid on the 
part of the egg to take care of the NaOH en- 
tering. For this reason the first alternative 
seems more probable. 

By treating eggs stained in neutral red with 
stronger and stronger concentrations of NaOH 
in 0.6 m NaCl the alkali penetrates more and 
more rapidly. If a concentration of NaOH 
which enters the egg in twenty minutes be one 
quarter saturated with chloroform, the NaOH 
enters in ten minutes. One quarter saturated 
chloroform in NaCl has no visible effect on 
the eggs even after one hour. The effect of 
dilute solutions of chloroform, which fail to 
cytolyze, on the eggs of Hipponoé, is to in- 
crease their permeability to NaOH. Indeed 
it may be shown in the same way, that small 
concentrations of chloroform increase the per- 
meability of the leaf cells of Hlodea, showing 
active protoplasmic rotation, and that the nor- 
mal impermeability is again regained when 
the leaves are returned to tap water. The 
above statements are equally true for ether. 
It is obvious that the number of substances 
whose effect on the cell surface we may test 
in this way is limited, for most of them com- 
bine with NaOH. 

Thus one of the most effective substances 
for producing artificial membranes, chloro- 
form, increases the permeability of the egg 
for alkali. By comparing the time it takes 
for the stained eggs, fertilized and unfertil- 
ized, to change from red to yellow, in the 
same solution of NaOH, it is found that just 
after fertilization (2-5 minutes) the egg is 
much more permeable to NaOH, despite the 
fact that it is surrounded by a fertilization 
membrane. While my experiments were being 
performed I was unaware that Loeb had been 
studying the relative injurious or destructive 
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action of alkali on the fertilized and unfertil- 
ized eggs and had found the former to be most 
quickly injured. My results with red-stained 
eggs show that the injurious action is actually 
due to the penetration of alkali. The same js 
true if we form the membrane artificially by 
treatment with acetic acid (in Asterias). In 
the only series of experiments performed, with 
Toxopneustes eggs, between ten and fifteen 
minutes after fertilization the eggs return to 
the same condition of permeability, with re- 
spect to alkali, as the unfertilized. There ap- 
pears to be a second increase at the time of 
first cleavage. 

Thus far I have found no dye which is 
harmless for eggs and at the same time 
changes in color in acids. The egg of Hy- 
dractinia, however, contains a natural green 
pigment which becomes red in HCl but not 
green again in alkali. The color change also 
takes place when the eggs are slowly heated. 

If we place unfertilized Hydractinia eggs in 
50 ec. sea water +3 c.c. n/10 HCl it takes 
half an hour for the green pigment to become 
red. If first treated with chloroform-saturated 
sea water, and then placed in the acid sea 
water the color change is almost instantane- 
ous. Thus the normal eggs are relatively im- 
permeable to HCl. Unfortunately carbonic 
acid is too weak to affect the color of the 
green pigment, and we can not test the perme- 
ability of fertilized and unfertilized eggs to 
CO,. The end of the breeding season has 
made a comparison of the entrance of HCl 
into the fertilized and unfertilized eggs im- 
possible. 

A phenomenon that occurs, if the treat- 
ment of an egg with chloroform and many 
other membrane-forming substances be pro- 
longed, is cytolysis. It is characterized by 
the swelling of the egg and the decomposition 
of the visible granules which appear to fuse 
to larger more liquid spheres, with a loss of 
their natural pigment or of their stain if first 
placed in a solution of neutral red. By the 
use of the centrifuge, which brings about 
such a distribution of the chemical constit- 
uents of the egg that we can readily see ex- 
actly what happens to each of them, it may 
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be shown that only the yolk and pigment 
granules break down. The oil is unaffected. 
The eggs are first centrifuged and then cyto- 
lyzed (with CHCl, or saponin) or first cyto- 
lyzed and then centrifuged. Swelling and 
break down of the granules take place simul- 
taneously and suddenly. It is impossible to 
say which precedes and which follows. Many 
eggs contain granules which do not break 
down on cytolysis although the whole egg 
swells so that it would appear as if the con- 
nection of the granules in an egg with cytol- 
ysis were purely secondary and that chloro- 
form or saponin does not combine with them 
and break them up. Clear fragments of eggs 
cytolyze as readily as granular fragments. 

This supposition is further supported by 
the fact that the granules (excepting oil) of 
Arbacia eggs are broken up into exactly the 
same products characteristic of cytolysis 
when the eggs are crushed in sea water. 
There must be something in the egg in whose 
presence the granules are stable or something 
in the sea water in whose presence they are 
unstable, and the egg surface forms an im- 
penetrable barrier for this substance. The 
latter alternative may be tested much more 
easily experimentally and it appears probable 
that the calcium salts of sea water are chiefly 
responsible for the breakdown of the yolk and 
pigment granules. If crushed in pure 0.6 m 
NaCl or KCl the granules retain their color 
and integrity. If cytolyzed in pure NaCl the 
granules remain intact, although they are 
changed in some way, for any dye or pigment 
they may contain passes out of them. The 
whole egg nevertheless swells. The cytolysis 
of the sea-urchin egg would be in all respects 
like that of the annelid were it not for the 
calcium of the sea water. The yolk granules 
cf annelid eggs are stable in sea water. 

The relation of calcium to cytolysis shows 
further that it is not present in the egg in the 
Same condition as in the sea water and does 
not pass into the egg in that condition unless 
its surface has been destroyed by some cyto- 
lytic substance. 

The conception of cytolysis to which I have 
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been led is essentially that of Hamburger, 
Koeppe and other physiologists. It is certain 
that during cytolysis there is a progressive 
change from impermeability to complete per- 
meability for most diffusible substances, for 
it is a change from a definite plasma mem- 
brane to no true surface whatsoever, if the 
eggs remain in the solution long enough. 
The apparent surface of cytolyzed eggs is 
merely the artificial fertilization membrane 
formed in the first stages of cytolysis. The 
permeability of the plasma membrane is in- 
creased to a certain extent and under these 
conditions substances pass out which form 
an albuminoid membrane. In the next stage 
the egg becomes permeable to the salts of sea 
water when swelling of the egg and disintegra- 
tion of the granules takes place, and at the 
same time the egg surface loses its continu- 
ity. 

The cause of the swelling is simply the sub- 
stitution of a surface freely permeable to salts 
for one quite impermeable to them. In the 
normal egg the sum of the osmotic pressures 
of the substances within the egg just counter- 
balances, that of the salts of sea water. This 
does not mean that the substances within the 
egg are the same as those without. The egg 
is not a mass of proteid saturated with sea 
water, but even its salt content is different. 
Suppose the membrane separating these two- 
phases becomes permeable for the dissolved 
substances of one phase but not for those of 
the other. The result is the same as placing 
the cell in distilled water. It swells until its 
turgor pressure is balanced by the tension of 
its artificial membrane. . 

The slowness with which eggs swell when 
placed in distilled water, considering the 
large surface area, points to the view that 
even water encounters resistance in its exit 
from and entrance into the egg. In distilled 
water the egg slowly swells to a certain size, 
at which point it suddenly swells and a deli- 
cate membrane forms. I am inclined to be- 
lieve that at this point the surface becomes 
freely permeable to the entrance of water and 
the whole egg swells (within the artificial 
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membrane which forms at the same time) 
until its internal pressure is compensated by 
the tension of its membrane. 
E. Newton Harvey 
MaRINE BIOLOGICAL LABORATORY, 
Woops Hore, MASss., 
August 31, 1910 


COMPARATIVE ANALYSES OF WATER FROM THE 
GREAT SALT LAKE 


From about 1900 until 1904 fears were ex- 
pressed that the Great Salt Lake was doomed 
to extinction, and that it would be a matter of 
only a few years until its site would become a 
salt desert. The recession of the shore line 
and sinking of the lake level continued until 
the autumn of 1903. Since that time there 
has been a rise in the level of the lake, and 
during the year just ending new fears have 
arisen—fears that large engineering works 
like the Lucin cut-off of the Southern Pacific 
and the roadbed of the Western Pacific rail- 
road would have to be abandoned. A succes- 
sion of years with abnormally high rainfall is 
responsible for the condition now existing. 


TABLE I 
2 
Date of Col- gs Authorit 
ority 
lectio 
ection 3 ga 
1850 | 1.170 | 22.282 | 260.69 | L. D. Gale 
Summer 1869 | 1.111 | 14.9984/ 166.57 | O. D, Allen 
August 1873 1.102 | 13.42 147.88 | H. Bassett 
December 1885 | 1.1225 | 16.7162 | 187.65 | J. E. Talmage 
February 1888 | 1.1261 J. E. Talmage 
June 1889 | 1.148 J. E. Talmage 
August 1889 | 1.1569 | 19.5576 | 226.263 J. E. Talmage 
August 1892 1.156 | 20.51 238.12 | E. Walker 
September 1892 | 1.1679 | 21.47 | 250.75 | J. E. Talm 
1893 20.05 J. T. Kingsbury 
December 1894 | 1.1538 | 21.16 | 244.144] J. E. Talmage 
May 1895 | 1.1583 | 21.39 | 247.760) J. E. Talmage 
June 1900 | 1.1576 | 20.90 | 241.98 | H. N. MeCoy and 
Thomas Hadley 
July 1900 | 1.1711 | 22.89 | 268.09 | H. W. Sheley 
August 1900 | 1.1805 | 23.36 | 275.765) H. W. Shele 
October 1900 | 1.1860 | 24.03 | 285.020) H. W. Sheley 
September 1901 | 1.1979 | 25.221 | 302.122] L. J. Seckles 
October 1903 | 1.2206 | 27.72 | 338.36 | William Blum 
June 1904 | 1.1905 | 25.196 | 299.96 | J. E. Talmage 
November 1904 | 1.2120 | 26.71 323.71 | William Blum 
October 1907 | 1.1810 | 22.92 270.685 | W. C. Ebaugh and 
Kenneth Williams 
October 1909 | 1.1561 | 20.887 | 242.25 | Wallace Macfarlane 
February 1910 | 1.1331 | 17.681 | 200.32 | Wallace Macfarlane 


The above values are taken in part from “The 
Great Salt Lake,” by J. E. Talmage, and all the 
analyses during recent years have been made in 
the laboratories of the University of Utah. 
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TABLE II 
oct., | Oct. t, | Feb. 
Sample Collected ov Oct. 
P 1903 | 1904°| 1907 | 1909 i510" 
Specific gravity 1.2206 | 1.2120] 1.1810] 1.1561 
otal solids 27:72 | 26.71 | 22.92 | 20.88 ¢ | 17.48. 
Constituents 
Chlorine (C1) 15.27 @ | 14.54% | 12.67 ¢ | 10.91 
Magnesium (Mg) 0.155 0.43 0.45 0447 | 0.391 
Calcium (Ca) 0.045 | 0.055 | 0.04 | 0.080 | 0.055 
Sodium (Na 9.58 | 8.77 | 7.58 | 7.25 | 5.79 
Potassium (K) 0.73 | 0.89 | 0.72 | 0.76 | 0.88 


An inspection of the results of analyses of 
the lake water will be of interest. In Table I. 
are shown the specific gravity and total solids 
obtained by investigators at various times 
during the last forty or more years, and in 
Table II. more complete results of the latest 
analyses are recorded. In this connection, it 
should be remembered that the annual varia- 
tion of the lake water shows a minimum of 
total solids in the spring, following the winter 
and spring precipitation, and a maximum in 
the autumn. W. C. Exsavucu 

WALLACE MACFARLANE 

UNIVERSITY oF UTAH 


A RARE FISH FROM THE NEW JERSEY COAST 


A of Polyprion americanus 
(Bloch and Schneider) was captured with 
hook and line by Captain Harry Maddox, 
eight miles off Asbury Park, N. J., on August 
21, 1910. This species, known as the wreck- 
fish or stone-bass is said to be not uncommon 
in European waters, where it reaches a large 
size—five to six feet in length. Only a single 
specimen has been recorded heretofore on the 
American side of the Atlantic, taken by the 
U.S. Fish Commission in the Gulf Stream 
off the Grand Banks. 

The specimen taken by Captain Maddox is 
therefore not only new to the New Jersey 
list, but is also the first to be recorded near 
the coast of the United States. It measured 
a trifle over ten inches and weighed thirteen 
ounces. 

It was sent to the New York Aquarium for 
identification and has been turned over to the 
collection of the American Museum of Nat- 
ural History. Raymonp ©. OsBuRN 
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